AO-A041  464 


UNCLASSIFIED 


1.0F3, 

*So4l464 


environmental  concern  INC  ST  MICHAELS  MO  F/6  13/2 

RECENT  and  PLANNED  MARSH  Tf TABcISHMENT  WORK  THROuOHOUT  ThE  CONT— ETC(U) 
APR  77  E W 6ARBISCH  0ACW39-7S-M-4215 

WES-CR-0-77-3  NL 


Deedged 
IKeseaiscihi 

CONTRACT  REPORT  D-77-3 


^ • 


RECENT  AND  PLANNED  MARSH 
ESTABLISHMENT  WORK  THROUGHOUT  THE 
CONTIGUOUS  UNITED  STATES 
A SURVEY  AND  BASIC  GUIDELINES 


E.  W.  Garbisch,  Jr. 
Environmental  Concern,  Inc. 
P.  O.  Box  P 

St  Michaels,  Md.  21663 


April  1977 
Final  Report 


Approved  For  Public  Releese;  Distribution  Unlimited 


Praparad  (or  Office,  Chief  of  Engineers,  U.  S.  Army 
Washington,  D.  C.  20314 

Utxiar  Purchase  Order  No.  DACW39-75-M-42I5 
(DMRP  Work  Unit  4A25) 


n|!?G!?JiaiIE[nl 

Iv  ,|IIK'  2 1977  !i  J 


Q- 


i CJ> 


Moaitarad  by  Environmental  Effects  Laboratory 
U.  S.  Army  Engineer  Waterways  Experiment  Station 
P.  O.  Box  631,  Vicksburg,  Miss.  39180 


Uutbi^Lb-j  u 

A 


DEPARTMENT  OF  THE  ARMY 

WATERWAYS  EXPERIMENT  STATION  CORPS  OF  ENGINEERS 
P O BOX  631 

VICKSBURG.  MISSISSIPPI  39180 


WESYV 


29  April  1977 


SUBJECT:  Transmittal  of  Contract  Report  D-77-3 


All  Report  Recipients 


1.  The  contract  report  transmitted  herewith  represents  the  results  of 
one  of  a series  of  research  efforts  (work  units)  undertaken  as  part  of 
Task  4A  (Marsh  Development)  of  the  Corps  of  Engineers'  Dredged  Material 
Research  Program  (DMRP) . Task  AA  Is  part  of  the  Habitat  Development  Project, 
which  has  as  one  of  its  objectives  the  development  of  environmentally  and 
economically  feasible  disposal  alternatives  compatible  with  the  Corps'  re- 
source development  directive. 

2.  Marsh  development,  one  of  several  disposal  alternatives  involving 
habitat  development,  is  under  intensive  laboratory  and  field  investigation 
within  the  DMRP.  Considerable  research  involving  marsh  creation  has  been 
conducted  by  other  elements  of  the  Corps  of  Engineers,  Federal  and  State 
agencies,  and  several  universities  and  private  firms.  The  purpose  of  this 
report  was  to  identify  those  marsh  development  studies  not  being  conducted 
by  the  DMRP  and  to  categorize  these  projects  on  the  basis  of  location,  size, 
species  composition,  status,  and  results. 

3.  The  information  contained  in  this  report  was  obtained  by  identifying 
those  investigators  recently  involved  in  marsh  creation  in  the  United 
States  and  interviewing  them  in  person  or  by  telephone  or  letter.  A 
standardized  information  request  was  used.  One  hundred  and  five  separate 
projects  were  identified.  The  contractor.  Dr.  E.  W.  Garbisch,  compiled 
the  findings  of  this  survey  and  has  presented  a synthesis  in  both  tabular 
and  expository  form.  Responses  received  to  the  questionnaire  are  appended 
in  microfiche. 


A.  The  reader  should  note  that  many  of  the  data  presented  were  derived 
from  observations  and  are  not  necessarily  the  result  of  planned  experi- 
mental tests.  Examples  of  subjects  that  are  not  completely  understood 
include  the  need  for  fertilization  and  the  relative  desirability  of 
seeding  versus  sprigging.  Consequently,  the  application  of  the  findings 
of  this  study  must  be  tempered  with  judgement  based  on  local  experience 
or  conditions. 
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5.  Tliis  work  unit  (AA25)  provides  a current  summary  and  synthesis  of 
non-DMRP  marsh  developm.ent  research.  Data  from  these  studies  will  be 
combined  with  the  findings  of  DMRP  research  including  the  following: 
identification  of  relevant  criteria  and  survey  of  potential  applica- 
tion sites  for  artificial  habitat  creation  (4A01);  state-of-tlu— art 
survey  and  evaluation  of  marsh  plant  establishment  techniques  (4A03); 
productivity  of  minor  nuirsh  grass  species  (4A04  and  4A20);  modeling  of 
ecological  succession  and  production  iii  estuarine  marshes  (4A05);  con- 
cept development  and  economic  and  environmental  compatibility  analyses 
of  underwater  and/or  floating  dredged  material  retaining  and  protective 
structures  (4A07);  development  of  guidelines  for  material  placement  in 
marsh  creation  (4A08);  heavy  metal  uptake  by  marsb  grasses  (4A15); 
prediction  of  a stable  elevation  for  marshes  created  on  dredged  material 
(4A16);  establishment  of  marsh  grasses  on  dredged  material  (4B06);  re- 
view and  examination  of  disposal-area  filling  techniques  and  rates  to 
identify  nonconflicting  wildlife  enhancement  alternatives  (5B04);  and 
field  studies  at  Branford  Harbor,  Connecticut  (4A10),  James  River, 
Virginia  (4A11),  Buttermilk  Sound,  Georgia  (4A12),  Bolivar  Peninsula, 
Texas  (4A13),  Dyke  Marsh,  Virginia  (4A17),  San  Francisco,  California 
(4A18),  Apalachicola,  Florida  (4A17),  and  Miller  Sands,  Oregon  (4B05). 
These  studies  will  be  used  in  the  development  of  synthesis  reports  on 
marsb  productivity  and  succession  on  dredged  material  (4A22) , the 
engineering  and  economic  considerations  of  habitat  development  (4A23), 
and  marsb  plant  establishment  on  dredged  material  (4A24) . 
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bi’in  ii)niploti.d  for  .it  U.isl  1 yo.ir  omi  14  projects  are  planned  for  the  imniedi.ile 
luture.  Out  of  the  lO'j  completed  or  continuinf;  marsh  es  t ah  1 i shmen  t projects,  ^ 
iitH^'wi're  totally  unsucc'ess f u 1 (due  to  vandalism,  Canada  neese  eat-out,  wave  c-x- 
posure  too  severe  for  seeding,  or  site  surface  elevations  too  low  for  seeding). ^ 
Variation  encoun  t c-red  in  projc-cts  included  18  that  existed^Tn  freshwater  or 
nearly  freshw.iter  locations,  h8  tiiat  existed  on  the  e.ist  coast,  17  on  the  ppi  1 f 
coast,  8 cm  the  west  coast,  and  12  in  1 and^  ^ Ki  f tv-ni  ne  were  purely  C’Xper  iment  a 1 , 
as  opposed  to  applied  or  partly  so. 

From  information  received  and  col  1 aled , ,prac t i cal  guidelines  for  site  prepa- 
ration, marsh  est  ab  1 ishment  < and  site  management  and  maintenance  were  develciped 
and  are  d i scussed,here in.  The  two  most  important  factors  found  for  preparing  a 
site  for  marsh  es  tab  1 i shmen  t • were  surface  slope's  and  surface'  elevations.  Within 
the  tidal  zone,  surface  slopes  should  bo  developed  such  that  they  exhibit  reasona 
ble  stabilities  in  the  absence  of  vegetative  cover.  Surface  elevations  must  be 
carefully  considered  in  the  design  and  planning  ^f  a project'^ant^  tied  in  vith  the 
various  zones  of  marsh  types  existing  in  the  region.,*  Ku'rface  elevalions  are  most 
import.ant  and  their  acceptable  tolerances  most  'str  ingent  in  areas  subject  to 
tidal  amplitudes  of  2 ft  or  1 ess . ^.ong-t erm  consolidation  of  fine  sediment  tvpes 
is  not  considered  of  practical  importance  in  achieving  final  surface  elevations 
within  acceptable  tolerances.  Close  coordination  between  the  site  preparation 
and  the  marsh  establishment  stages  of  a project  in  terms  of  time  of  year  is  con- 
sidered important;  liowever,  the  use  of  nursery  plant  stock  may  alleviate  the  con- 
sequence of  unacceptable  marsh  establishment  because  of  unavoidable  delays  in  the 
site  preparation. 

All  aspects  of  marsh  establishment  must  be  an  integral  part  of  the  design  an 
planning  of  the  total  project.  Selection  of  the  plant  species  to  be  used  in  the 
various  available  elevation  zones  at  the  site  must  be  governed  by  (1)  the  plant 
spei ies  known  to  exist  within  these  zones  in  natural  marshes  in  the  region, 

(2)  the  objectives  of  the  project,  (3)  the  relative  growth  rates  and  st'diment 
stabilizing  cap.ib  i 1 i 1 i es  of  the  candidate  plants,  and  (4)  the  relative  food  v.ilue 
ratings  of  the  candidate  plants  stock  that  can  be  successfully  used  at  the  site 
will  depend  upon  (1)  the  available  surface  elevations  at  the  site,  (2)  the  ex- 
posure of  the  site  to  various  pliysica!  stresses,  and  (3)  the  time  of  planting. 

I’roperly  developed  nursery  stock  is  considered  superior  to  all  other  tvpes 
for  sites  or  sis  t ions  of  sites  subjected  to  high  wave  and  debris  deposition 
St  ressi's  and  for  summer,  fall,  and  winter  plantings.  Marsh  establishment  by 
Sliding  is  considered  feasible  only  in  the  spring,  in  sheltered  or  confined  are.is 
and  at  elevations  above  misin  tidal  level  (MTl.)  (preferably  the  upper  207  of  the 
mean  tidal  r.inge).  Although  exceptions  are  discussed,  a rule  of  thumb  is  that 
increasing  the  maturity  of  nursery  transplant  materials  upon  decreasing  the  eleva 
t ions  in  t hi'  tidal  zoni'  will  lead  to  the  greatest  survival  of  transplants  and  the 
best  overall  plant  establishment.  Transplant  spacing  and  fertilization  require- 
ments are  dlsiiissed.  Although  fertilizations  should  be  conducted  for  all  marsh 
establishment  work  in  sand  sediments,  thi-  need  for  such  fertilizations  in  other 
sediment  typis  (silt-clay)  is  not  nsidily  di'termined. 

Ihrei  prim  ipal  maintenance  and  management  recpi  i rement  s for  marsh  establish- 
ment determini'd  by  the  study  .are  (1)  removal  ol  debris  and  litter  depositions, 

(2)  protection  against  waterfowl  depredation,  and  (3)  fertilization.  During  the 
growing  si-ason,  particularly  for  late  spring  and  summer  plants,  algae,  submerged 
aquatic  plants,  f rii— f loa  t i ng  aquatic  plants,  and/or  sundry  debris  tliat  have  been 
w.ished  and  deposited  throughout  the  developing  marsh,  mav  have  to  be  periodically 
removed.  Otherwisi',  the  .affected  plants  may  be  serlouslv  impaired.  Depending 
upon  the  prevailing  populations  of  geese,  and  to  a lesser  extent  other  wildlife, 
marsh  est ah  1 1 shmi'iit  sites  may  have  to  be  protected  by  enclosures  or  other  ef- 
fective devices.  Areas  of  marsh  establishment  sites  subji'ct  to  extended  periods 
of  high  wavi'  stress  may  require  annual  maintenance  fertilizations  to  prevent  the 
marsh  I rom  sues mubinc  Lu  Lliu  s t ress . 
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PREFACE 


The  work  described  in  this  report  was  performed  under 
Purchase  Order  DACW39-75-M-421 5 between  the  U.  S.  Army 
Engineer  Waterways  Experiment  Station  (WES),  Vicksburg, 
Mississippi,  and  Environmental  Concern,  Inc.,  St.  Michaels, 
Maryland.  The  study  was  sponsored  by  the  Office,  Chief  of 
Engineers  ( DAEN - CWO-M ) , under  the  Civil  Works  Dredged  Material 
Research  Program  (DMRP). 

The  research  was  conducted  by  Dr.  E.  W.  Garbisch,  Jr., 
during  the  period  from  June  1975  to  January  1977.  This 
report  was  prepared  for  the  Habitat  Development  Project 
(Dr.  Hanley  K.  Smith,  Manager)  under  Work  Unit  4A25,  which 
is  part  of  Tasks  4A;  Marsh  Development  under  the  general 
supervision  of  Dr.  John  Harrison,  Chief,  Environmental  Effects 
Laboratory  (EEL).  Dr.  Luther  F.  Holloway  of  EEL  monitored  the 
study . 

COL  G.  H.  Hilt,  CE,  and  COL  J.  L.  Cannon,  CE , were  Directors 
of  WES  during  the  period  of  this  purchase  order,  and  Mr.  F.  R. 
Brown  was  Technical  Director. 
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CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (SI) 
UNITS  OF  MEASUREMENT 

U.  S.  customary  units  of  measurement  used  in  this  report  can  be 


converted  to  metric  (SI)  units 

as  foil ows  : 

Multiply 

To  Obtain 

inches 



0.0254 

metres 

feet 

0 . 3048 

metres 

miles  (U.  S.  statute) 

1 .609344 

k i 1 ometres 

acres 

4046 .856 

square  metres 

cubic  yards 

0.7645549 

cubic  metres 

ounces  (U.  S.  fluid) 

29.57353 

cubic  centimetres 

pounds  (force)  per  acre 

0.00011 2 

k i 1 og  rams  per  square 
metre 

miles  (U.  S.  statute)  per  hour 

1 609 .344 

metres  per  second 

INTRODUCTION 


Deliberate  marsh  establishment  is  a relatively  new  process 
that  is  of  particular  interest  to  the  U.S.  Army  Corps  of  engin- 
eers because  it  may  occasionally  offer  an  environmentally  at- 
trative  alternative  for  the  disposal  and  the  use  of  dredged 
material.  The  adoption  of  marsh  establishment  as  an  integral 
component  of  federal  maintenance  dredging  projects  has  been 
encouraged  by  Sec.  150  of  the  Water  Resources  Development  Act 
of  1976.  Section  150  specifically  allows  potential  funding  to 
plan  and  establish  wetland  areas  as  part  of  any  water  resources 
development  project  that  ib  authorized  by  the  Chief  of  Engineers. 

A recent  survey  and  evaluation  of  marsh  plant  establish- 
ment by  Kadlec  and  Wentz  (1974)  uncovered  few  reports  dealing 
with  either  natural  or  deliberate  establishment.  Concurrent 
with  and  subseguent  to  this  survey,  sufficient  new  marsh  estab- 
lishment work  has  either  been  completed,  initiated,  or  planned 
so  as  to  warrant  updating  existing  knowledge,  particularly  that 
which  would  be  of  practical  value  to  those  designing  and  execut- 
ing new  marsh  establishment  projects. 

The  objectives  of  the  work  reported  herein  are  (1)  to 
identify,  collate,  and  evaluate  information  on  all  marsh  estab- 
lishment work  that  is  planned,  underway,  or  completed  through- 
out the  contiguous  United  States  within  the  time  frame  of  1970- 
76,  (including  earlier  work  that  was  not  included  in  the  survey 
by  Kadlec  and  Wentz  ( 1974)), and  (2)  to  provide  practical  recom- 
mendations and  guidelines,  based  on  current  information,  for 
site  preparation,  marsh  establishment,  and  site  management  and 
maintenance  that  may  be  useful  in  the  design  and  planning  phases 
for  any  new  marsh  establishment  project. 

The  coastal  zones  and  inland  waterways  throughout  the  United 
States  present  such  varied  project  site  characteristics  that  it 
is  impractical  to  believe  that  broad  guidelines  for  marsh 
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establishment  can  ever  be  developed  and  confidently  applied. 
Marsh  establishment  projects  must  be  designed  s i te-spec i f i ca 1 1 y 
using  available  guidelines  to  an  extent  that  can  be  justified. 

The  Dredged  Material  Research  Program  (DMRP)  at  the  U.S. 
Army  Corps  of  Engineers  Waterways  Experiment  Station  (WES)  has 
been  intensively  studying  marsh  establishment  on  dredged  mate- 
rials since  1973.  As  this  report  is  being  prepared  for  WES, 
the  scope  of  work  did  not  include  a review  of  its  projects. 
Existing  WES  projects  are  listed  in  Table  1,  but  specific 
results  of  the  work  to  the  extent  that  they  are  available  have 
not  been  considered  in  this  report. 

A marsh,  in  this  report,  is  considered  to  be  a community  of 
emergent  aquatic  plants  existing  under  natural  conditions.  The 
results  of  work  on  the  establishment  of  submergent  communities 
of  aquatic  plants,  commonly  known  as  seagrasses,  baygrasses,  or 
ri vergrasses , are  not  considered  herein.  Additionally,  the 
establishment  of  a marsh  is  considered  to  be  equivalent  to  the 
establishment  of  a desired  community  of  emergent  aquatic  plants 
on  sediments  having  appropriate  elevations  relative  to  the 
regional  water  table  or  tidal  range  (Garbisch  and  Coleman  1977). 
The  colonization  of  the  new  marsh  by  compatable  communities  of 
benthic  invertebrates  and  the  utilization  of  the  new  marsh  by 
wildlife  appear  to  accompany  vegetative  establishment  (Environ- 
mental Concern  Inc.,  pers.  comm.;  Cammen,  Seneca,  and  Copeland 
1974;  Garbisch,  Woller,  and  McCallum  1975 a,  b;  San  Francisco 
District  CE  1976);  however,  there  may  be  some  contention  as 
to  when  the  functions  of  an  established  marsh  become  equivalent 
to  those  of  a natural  one.  When  the  referenced  natural  marsh 
has  the  same  (1)  age  of  plant  development,  (2)  sediment  compo- 
sition, (3)  water  salinity,  and  (4)  exposure  as  the  established 
marsh,  such  contention  would  be  negligible. 
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METHODS 


Although  a survey  of  current  (1974-76)  reports  on  marsh 
establishment  work  was  made,  much  of  the  work  that  is  planned, 
in  progress,  or  completed  has  not  been  formally  reported.  Un- 
reported and  current  information  was  acquired  by  personal  in- 
terviews (visit,  letter,  or  phone)  with  people  who,  during  the 
period  of  May  1975  through  January  1977,  have  been  identified 
as  potential  sources  of  marsh  establishment  information.  Ad- 
ditional information  was  obtained  from  those  correspondents  who 
completed  and  returned  information  request  forms.  A list  of  the 
names,  addresses,  and  telephone  numbers  of  all  correspondents  is 
given  in  Appendix  A and  the  completed  forms  are  collected  in 
Append i x B . 

Several  correspondents  in  North  Carolina  and  in  Florida 
were  unwilling  to  meet  or  to  transmit  unpublished  information 
of  their  work.  All  other  correspondents  freely  transmitted 
results  and  opinions.  Certainly,  some  important  work  in  marsh 
establishment  has  been  omitted;  however,  it  is  felt  that  this 
report  reflects  a reasonably  accurrate  overview  of  the  field 
through  1976. 

HISTORICAL  PERSPECTIVE 

Serious  freshwater  and  brackish  water  marsh  establishment 
work  that  was  related  to  wildlife  habitat  development,  improve- 
ment, and  management  began  in  the  United  States  around  the  turn 
of  the  century.  This  work,  which  has  been  reviewed  by  McAtee 
(1939)  and  Martin  and  Uhler  (1939),  was  qualitative  and  poorly 
documented  by  modern  scientific  standards.  Yet  it  provides 
practical  information  related  to  marsh  establishment  that  contin- 
ues to  guide  management  practices  in  State  and  Federal  wildlife 
areas  and  in  private  hunting  areas  throughout  the  country.  Such 
practices,  however,  have  not  been  documented  well. 


Reports  of  new  work  on  marsh  establishment  were  not  avail- 
able for  some  thirty  years  at  which  time  Statler  and  Batson 
(1969)  and  Statler  (1973)  described  the  results  of  transplanting 
salt  marsh  plants  in  South  Carolina,  and  the  USDA  Soil  Conserva- 
tion Service  (1968)  provided  preliminary  guidelines  for  abating 
shore  erosion  through  marsh  establishment.  The  Soil  Conserva- 
tion Service  has  continued  its  work  and  interest  in  the  applica- 
tion of  marsh  establishment  for  shore  erosion  control  (Sharp  and 
Vaden  1970),  although  such  work  has  yet  to  receive  broad  public 
acceptance. 

At  the  same  time, the  U.S.  Army  Corps  of  Engineers 
Coastal  Engineering  Research  Center  (CERC),  various  regional  CE 
Districts,  Environmental  Concern  Inc.,  Department  of  Commerce 
(NOAA),  and  the  North  Carolina  Coastal  Research  Program  initiated 
both  research  and  the  application  of  the  intentional  establish- 
ment of  salt  marsh  on  dredged  and  fill  materials  for  new  habitat 
development  (Woodhouse,  Seneca,  and  Broome  1972,  1974;  Broome, 
Woodhouse,  and  Seneca  1974;  Eleuterius  1974;  Terry,  Udell,  and 
Zarudsky  1974;  Garbisch  and  Woller  1975;  Garbisch,  Woller,  and 
McCallum  1975a,  b,  c;  Kinch  1975;  Dunstan,  Mclntire,  and 
Windon  1975;  and  San  Francisco  District  CE  1976);  and  CERC,  the 
Omaha  District  CE,  the  Florida  DNR,  several  organizations  in 
Florida,  and  Environmental  Concern  Inc.  pursued  marsh  establish- 
ment for  shore  erosion  control  (Savage  1972;  Woodhouse,  Seneca, 
and  Broome  1974,  1976;  Carlton  1974;  Stanley  and  Hoffman  1974, 
1975;  Garbisch,  Woller,  and  McCallum  1975a;  Garbisch  1976,  1977; 
Dodd  and  Webb  1975;  Teas,  Jergens,  and  Kimball  1975;  and  Webb 
and  Dodd  1976).  Currently,  there  are  available  guidelines  for 
material  placement  in  marsh  establishment  (Johnson  and  McGuinness 
1975),  criteria  for  new  marsh-island  site  selections  (Coastal 
Zone  Resources  Corp.  1976),  planting  guidelines  for  marsh  devel- 
opment (Darovec  et  al.  1975,  Knutson  1977),  specifications  for 
marsh  plant  establishment  and  guidelines  for  new  marsh  site 
suitability  (Environmental  Concern  Inc.  1976),  and  standards  and 
specifications  for  tidal  bank  stabilization  (Soil  Conservation 
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Service  1975). 


All  of  the  recently  reported  marsh  establishment  work  has 
been  conducted  in  tidal  saline  waters  with  the  exception  of  two 
tidal  freshwater  projects  (Ristich,  Fredrick,  and  Buckley  1976; 
Garbisch  and  Coleman  1977)  and  one  inland  freshwater  project 
(Stanley  and  Hoffman  1974,  1975).  Two  of  the  five  WES  marsh 
establishment  projects  that  are  currently  underway  are  in 
freshwater  locations  (Smith,  pers.  comm.).  CERC  is  currently 
pursuing  marsh  establishment  work  at  a low  salinity  location  in 
North  Carolina  (Knutson,  pers.  comm.),  and  Environmental  Concern 
Inc.  is  continuing  freshwater  marsh  establishment  work  in  the 
northern  reaches  of  the  Chesapeake  Bay. 

DISCUSSION 

All  identified  (reported  and  unreported)  marsh  establish- 
ment projects  that  have  been  completed,  initiated,  and  planned 
from  1970  through  1976  are  collected  in  Tables  1 and  2.  The  names 
and  addresses  of  all  of  the  people  with  whom  the  principal 
investigator  corresponded  are  given  in  Appendix  A.  Salient 
aspects  of  many  of  the  tabulated  projects  are  given  in  the  returned 
questionnaire  forms  (Appendix  B).  All  of  the  following  statements 
not  referenced  or  that  are  noted  (Environmental  Concer  Inc.,  pers. 
comm.)  reflect  the  opinions  of  the  principal  investigator. 


(1)  GuJ^eJJ  nej  for  S_i_t_e  fjiejD^rj  ti  on . 

Little  information  was  obtained  from  the  correspondents 
concerning  requirements  for  site  preparation.  However,  from 
reported  work  (Woodhouse,  Seneca,  and  Broome  1972,  1974,  1976; 
Garbisch  and  Woller  1975;  Garbisch,  Woller,  and  McCallum  1975a, 
1975c;  Garbisch  1976  ; Garbisch  and  Coleman  1977  ),  it  is  clear 
that  the  two  most  important  factors  in  preparing  a site  for  marsh 
establishment  on  dredged  or  fill  materials  (sloped  shores,  slopes 
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Table  1.  Recent  WES  marsh  establishment  projects  conducted  throughout  the  contiguous  United  States. 
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of  dikes,  and  natural  shores) are  (1)  surface  angles  of  repose 
(slopes)  and  (2)  surface  elevations.  If  either  or  both  of  these 
factors  are  not  properly  constructed  during  the  site  preparation, 
marsh  establishment  will  be  jeopardized. 

(a)  Sloj)e^.  Suitable  surface  slopes  for  developed 
(unnatural)  sites  that  are  unprotected  or  unconfined  will  be 
s i te- s pec i f i c and  will  depend  on  factors  such  as  natural 
and  induced  wave  and  current  climates  and  the  physical  character- 
istics of  the  fill  materials.  For  tidal  saline  areas,  Woodhouse, 
Seneca,  and  Broome  (1974)  suggest  developing  slopes  that  are  as 
gentle  as  practicable  without  creating  ponding  of  tidal  water; 
Garbisch  and  Woller  (Q  15-8)*  recommended  slopes  between  30:1 
( hor i zonta 1 : verti cal  ) and  15:1  for  an  exposed  site  having 
mounded  unstable  sandy  sediments  developed  at  the  hydraulic  pipe 
outfall  location;  Garbisch,  Woller,  and  McCallum  (1975a)  indicat- 
ed that  unvegetated  mud  sediments  developed  to  a slope  of  60:1 
were  stable;  Hair  and  Brunn  (Q  2-4)  indicated  a suitable  slope 
of  25:1  for  an  exposed  sandy  sediment  site;  and  Knutson  (1977) 
recommended  slopes  of  15:1  or  less  for  seeding  and  for  trans- 
planting. 

At  this  time  the  best  recommendation  for  the  tidal  zone, 
including  the  EHT  elevation  (the  estimated  highest  tide  from 
storm  and/or  wind  setup),  is  to  design  unconfined  material 
(including  earthen  dike)  surface  slopes  that  are  as  low  as  prac- 
ticable without  impounding  water  and  not  to  achieve  or  exceed 
slopes  that  are  deemed  to  be  appreciably  unstable  under  normal 
conditions  in  the  absence  of  vegetative  ground  cover.  For 
contract  specifications,  the  upper  limit  of  surface  slopes  can 
be  calculated  by  the  project  engineer  or  can  be  estimated  from 
the  prevailing  slopes  of  the  non-eroding  sections  of  shores  at 
and  contiguous  to  the  site  (provided  that  the  shore  sediments 
are  compatable  with  those  being  dredged).  Site  elevations  above 
EHT  can  accomodate  much  steeper  slopes  (i.e.  ca.  3:1)  than  those 

*Q  a-b  = Questionnaire  No. -page.  Questionnaire  15,  page  8 (see 
Table  1 and  Appendix  B,  Appendix  B carries  corresponding  numbers 
in  the  upper  right-hand  corner  of  each  page). 
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within  the  tidal  zone.  Standards  and  specifications  set  by  the 
regional  Soil  Conservation  Service  should  be  used  as  guidelines 
for  high  elevation  slopes. 

Sites  developed  by  hydraulic  dredge  disposal  will  generally 
encounter  material  mounding  at  each  pipe  outfall  location.  This 
results  from  sediment  sorting  at  the  outfall  with  the  heavy  par- 
ticles being  retained  near  the  outfall  location  and  the  fine  par- 
ticles flowing  to  distances  more  remote  from  the  outfall  location. 
These  mounds  may  have  steeper  slopes  than  acceptable  (Garbisch 
and  Woller  1975  and  Q 15-8), and  will  have  to  be  graded  as  dis- 
cussed above. 

( b ) E 1 e V a t i 0 n s . Proper  surface  elevations  are  essen- 
tial for  successful  marsh  establishment.  The  matter  becomes 
critical  in  areas  subject  to  low  tidal  amplitudes  of  less  than 
2 ft.*  For  example,  a 4-acre  marsh  establishment  project  was 
unsuccessful  because  the  final  elevations  were  developed  3 to 
6 ’n.  too  low  (see  Environmental  Concern  Inc.,  Knapps 
Narrows  project.  Table  1).  The  permissable  tolerance  in  the 
final  elevations  should  be  clearly  specified  in  the  site  prep- 
aration work  contract.  The  particular  marsh  plant  species  that 
can  be  established  and  the  plant  materials  to  be  planted  both 
depend  upon  elevation  (Woodhouse,  Seneca,  and  Broome  1974,  1976; 
Garbisch  and  Woller  1975  and  Q 5-6ff;  Garbisch,  Woller,  and 
McCallum  1975a;  Environmental  Concern  Inc.  1976;  San  Francisco 
District  CE  1976;  Knutson  1977;  Garbisch  and  Coleman  1977). 

If  at  all  possible,  a person  or  firm  with  marsh  establish- 
ment experience  should  be  consulted  in  the  early  stages  of  a 
project's  design  and  planning.  Physical  and  biological  engi- 
neering inputs  are  required  for  all  marsh  establishment  projects. 
If  the  project  involves  adding  material  to  a site,  the  capacity 
of  the  site  must  be  compatable  with  the  forecasted  volume  of 
material  to  be  added.  The  capacity  of  a specific  site  is  a 
function  of  the  surface  elevation  of  the  fill  material  , which 

* A table  of  factors  for  converting  U.  S.  customary  units  of 
measurement  to  metric  (SI)  units  can  be  found  on  page  5. 
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in  turn  dictates  the  marsh  plant  species,  if  any,  that  can  be 
established.  A variance  of  4,000  cubic  yards  of  uniformly  dis- 
tributed fill  materials  at  a one-hectare  site  corresponds  to  a 
elevation  variance  of  one  foot.  This  level  of  variance  is  accept- 
able for  areas  subject  to  tidal  amplitudes  of  approximately  5 to 
10  ft,  but  is  unacceptable  for  areas  subject  to  lower  tidal 
amplitudes. 

Accurate  (-  0.1  ft)  soundings  throughout  a potential  marsh 
establishment  dredged  material  disposal  site  should  be  made  during 
the  flood  or  ebb  tide  and  at  times  when  the  water  level  reaches 
the  high  and  low  fringes  of  each  zone  of  marsh  type  in  the  imme- 
diate area.  If  this  is  impracticable,  accurate  soundings  should  be 
made  by  standard  methods  and  referred  to  MHW,  MTL  , or  mean  low 
water  (MLW).  These  data  then  can  be  used  in  the  project  design. 
Prior  to  fill  material  disposal,  elevation  pipes  should  be  estab- 
lished throughout  the  site  to  assist  the  site  preparation  contrac- 
tor in  determining  when  the  required  elevations  have  been  achieved. 

Surface  elevation  considerations  are  no  less  important  in 
the  design  and  execution  of  marsh  establishment  for  restoration 
and  shore  erosion  control  where  filling  is  not  required. 

The  consolidation  of  fill  materials  and  the  settling  of 
these  materials  into  soft  and  displacable  water  bottoms  will 
affect  the  final  surface  elevations  at  the  site  as  well  as  the 
real  capacity  (volume)  of  the  site.  These  engineering  estimates, 
which  in  themselves  are  difficult  to  compute,  are  complicated  by 
(1)  the  biological  (marsh  establishment)  assist  in  consolidation 
through  dewatering  of  the  fill  materials  and  (2)  the  organic 
input  to  the  fill  materials  (approximately  50«  of  total  annual 
net  production  of  species  is  found  underground  - see  Q 5-6ff). 

Of  the  fourteen  marsh  establishment  projects  listed  in  Table  1 
that  were  conducted  on  confined  or  unconfined  mud  (silt  and  clay) 
dredged  or  fill  mater i al s,  there  was  no  mention  of  surface  eleva- 
tion decreases  that  might  be  attributed  to  long-term  consolidation 
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I following  initial  site  preparation  - even  in  instances  where 

■ elevations  were  surveyed  (Garbisch  and  Woller  1975;  Garbisch, 

! Woller,  and  McCallum  1975a, c).  Whereas  short-term  (days)  sedi- 

[ ment  consolidation  considerations  are  important  in  the  design 

j and  initial  preparation  of  the  site,  once  surface  elevations  have 

been  achieved  and  appear  to  be  stable  (within  days),  long-term 
(months)  sediment  consolidation  considerations  do  not  appear  to 
be  of  practical  importance.  Further  information  on  the  practical 
importance  of  long-term  sediment  consolidation  for  site  prepara- 
tions will  beavailable  from  current  studies  conducted  by  WES  (Smith, 
pers . comm . ) . 

(c)  Coordinating  Site  Preparati on  and  Marsh  E^tab- 
Ij^sh^ent.  Another  important  factor  in  site  preparation  is  that 
of  timing  the  completion  of  the  site  preparation  phase  of  the 
project  so  that  the  marsh  establishment  phase  can  proceed  on 
schedule.  This  is  particularly  important  if  vegetative  estab- 
t lishment  is  to  be  conducted  by  seeding  and  sprigging  dormant  or 

growing  plants.  The  optimum  time  for  seeding  and  sprigging  is 
in  the  spring  (March,  April,  and  May)  throughout  the  east  and 
west  coasts  (Woodhouse,  Seneca,  and  Broome  1976,  Environmental 
Concern  Inc.  1976,  Knutson  1977);  however,  more  information  on 
this  is  needed  for  Mangroves,  freshwater  marsh  species,  and  salt- 
marsh  species  of  genera  other  than  Sp_^r_tjna. 

Unless  it  is  known  o therwi se,  the  probability  of  successfully 
establishing  a marsh  by  seeding  or  sprigging  in  the  summer  and 
fall  should  be  judged  to  be  low.  One  exception  is  if  potted 
nursery  stock  is  designated  for  use.  Such  stock,  if  appro- 
priately developed,  can  be  successfully  planted  12  months  of  the 
year  (Environmental  Concern  Inc.  1976),  and  its  use  relieves  the 
urgency  of  closely  coordinating  site  preparation  and  marsh 
establ i shment . 

If  for  any  reason  marsh  establishment  is  delayed  and  interim 
stabilization  of  the  prepared  site  is  judged  to  be  necessary  - or 
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for  additional  stabilization  during  vegetative  development.  Hair 
and  Brunn  (Q  2-4)  recommend  the  use  of  Vexar  netting  stapled  to 
the  sediment  surface.  Other  types  of  temporary  protective  struc- 
tures have  been  used  (Garbisch  and  Woller,  Q 5;  Seneca,  pers . 
comm;  Webb  and  Dodd  1976;  Dodd  and  Webb  1975;  Smith,  pers.  comm.). 

(d)  Sediment  Types.  There  is  no  reported  limitation 
of  uncontaminated  sediment  types  to  marsh  establishment,  with 
the  exception  of  marsh  peat  sediments.  Seneca,  Woodhouse,  and 
Broome  (1976),  Environmental  Concern  Inc.  (pers.  comm.),  and 
Garbisch  and  Coleman  (1977)  indicate  that  such  sediments  can  be 
expected  to  support  poor  plant  growth  and  to  render  high  trans- 
plant mortalities.  Although  fertilization  assists  plant  estab- 
lishment in  peaty  sediments  (Garbisch  and  Coleman  1977),  machine 
or  hand  planting  on  these  sediments  is  difficult.  Generally, 
Environmental  Concern  Inc.  recommends  that  because  of  its  poor 
fertility,  poor  nutrient  adsorption  capacity,  low  water  exchange 
potential,  high  acidity  when  disturbed  and  subject  to  oxidation, 
and  restriction  to  vegetative  spread  when  in  a consolidated 
state,  marsh  peat  is  the  least  desirable  substrate  for  marsh 
restoration  or  development. 


There  is  no  compelling  reason  to  consider  artifically  mixing, 
layering,  or  exchanging  sediment  types  in  the  preparation  of  a 
site  for  marsh  establishment  unless  such  work  is  proposed  on 
marsh  peat  sediments. 


Silt-clay  sediments  may  develop  desiccation  fissures,  par- 
ticularly if  confined  without  tidal  influence  for  long  periods  or 
at  the  uppermost  tidal  elevations  if  unconfined.  Such  fissures 
may  fill  in  time  (Dunstan,  Mclntire,  and  Windon  1975).  If  the 
situation  is  not  naturally  remedied  prior  to  the  planting  phase, 
the  sediments  would  have  to  be  prepared  by  tillage  or  other 
methods . 

The  principal  problem  with  fine  sediment  types  in  marsh 
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establishment  work  is  that  they  may  present  the  planting  con- 
tractor with  major  obstacles  in  satisfactorily  accomplishing 
his  work.  This  problem  cannot  be  simply  resolved  during  the 
site  preparation  phase  and  must  be  confronted  at  the  time  of 
marsh  establishment. 

2 . Guidelines  for  Marsh  Es  tabl i shment . 

Marsh  establis hmen t at  a given  site  should  include  the 
following  considerations  and  actions: 

(i)  Delineate  the  various  elevations  zones  (i.e.,  MLW- 
MTL,  MTL-MHW,  MHW-EHT  or  low,  mean,  high)  at  the 
site  and  their  respective  areas. 

(ii)  Assess  the  potential  exposure  of  the  site  to 
natural  and  boat-induced  wave,  litter  and  debris 
deposition,  suspended  coarse  sediment,  and  animal 
stresses . 

(iii)  Identify  the  plant  species  that  are  to  be  assigned 
to  the  available  elevation  zones. 

(iv)  Identify  the  types  of  plant  stock  that  are  com- 
patable  with  the  available  elevation  zones, 
potential  stresses,  and  the  time  of  planting. 

(v)  Determine  the  plant  spacings  and  seeding  rates 
that  are  required  to  produce  the  desired  vegetative 
cover  in  the  allotted  time  period. 

(vi)  Determine  the  need  for  and  the  application  rate 
of  fertilizer. 

(vii)  Evaluate  the  need  for  future  maintenance  and  wild- 
1 i fe  management. 


(viii)  Identify  the  planting  techniques  and  labor  force 
to  be  employed. 


(ix)  Estimate  the  cost. 

(x)  Obtain  the  plant  materials. 

(xi)  Execute  the  planting  on  schedule. 

Items  i - ix  above  should  be  fulfilled  during  the  design  and 
planning  phases  of  a project  with  the  consultation  of  a qualified 
person.  During  site  preparation,  the  planting  contractor  should 
examine  the  site  periodically  (1)  to  ensure  that  the  specified 
elevation  zones  and  grades  are  being  achieved,  (2)  to  assist  in 
resolving  unforeseen  construction  problems  that  may  affect  marsh 
establishment,  and  (3)  to  recommend  minor  preparation  improve- 
ments that  would  facilitate  marsh  establishment,  but  that  would 
not  require  change  orders  to  the  scopes  of  work  and  costs  of  the 
various  contracts.  Such  change  orders  often  are  unavoidable,  but 
they  may  cause  substantial  delays  in  the  development  of  a project. 

(a)  Ma r s hs ca pe  Archi tecture.  The  plant  species  that 
are  assigned  to  the  various  elevation  zones  that  are  or  will  be 
available  at  the  site  should  be  selected  from  those  that  are 
occupying  or  are  known  to  occupy  these  zones  in  regional  natural 
marshes.  There  may  often  be  choices  to  make.  For  example,  should 
Juncus  roem^^  i_a  n_u_s  and/or  S p a r t i n a a 1 tern  i fl  ora  be  established  in 
the  MTL  to  MHW  zone  of  a tidal  saltwater  site  in  southeast  United 
States?  Should  S^.  ll_te/J’JJiL°X_^ » spartinae,  and/or  Rhizophora 
tMnaJe  be  established  in  the  MTL  to  MHW  zone  of  a tidal  saltwater 
site  in  the  Gulf  Coast?  Should  Pel ta  nd  ra  v i rg i n i ca  , Ponteder i a 
cordata.  Sc  i rpus  aniericanus,  and/or  Ty  pha  1 a t i f o 1 i a be  established 
in  the  MLW  to  MTL  zone  of  a tidal  freshwater  site  in  the  Hudson 
River?  Should  Di s t i^h  1 i s spi ca  ta  , Sal i corn i a pac i f i ca  , and/or 
S.  patens  be  established  in  the  MHW  to  EHT  zone  of  a mid-west 
coast  site? 
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Such  questions  should  be  answered  after  considering  the 
objectives  of  the  project  (i.e.,  erosion  control,  development  of 
fish  and  wildlife  habitat,  restoration  of  a marshfill,  biological 
control  of  water  pollution)  and  the  exposure  of  the  site  to  physi- 
cal and  animal  stresses.  In  general,  for  unprotected  and  uncon- 
fined sites  with  fetches  of  10  miles  or  greater,  do  not  plan  to 
establish  vegetation  below  MHW  (Environmental  Concern  Inc.  1976; 
Knutson  1977).  Other  methods  must  be  used  to  protect  this  area. 

When  contemplating  the  use  of  slow-growing  plants  such  as 
mangroves  (Savage  1972  and  et  al.  1975),  consideration  should  be 
given  to  establishing  a uniform  cover  of  a faster  stabilizing  and 
a faster  growing  plant  such  as  S^.  al  terni  f 1 ora  with  checkerboard 
transplants  of  the  slow-grower  (mangroves)  throughout.  This  will 
render  the  protection  often  needed  for  the  slow-growing  trans- 
plants until  such  time  that  these  achieve  maturity  and  displace 
or  remain  in  association  with  the  faster  growing  plants  (Lewis, 
pers.  comm,  and  Lewis  1975).  Before  applying  this  concept,  it 
should  be  confirmed  from  natural  or  empirical  evidence  that  the 
slow -growing  plant  can  develop  satisfactorily  in  association  with 
the  dominant  one.  This  concept  has  been  applied  to  freshwater 
sites  (Garbisch  and  Woller,  Q 12  and  James-Ri ver-near-Hopewel 1 
site  under  Environmental  Concern  Inc.  in  Table  1)  using  alter- 
niflor^a.  Although  S.  a 1 tern  i fl  ora  normally  is  not  found  in  tidal 
freshwater  areas,  it  can  be  established  successfully  in  such  areas. 
Because  of  its  rapid  growth,  excellent  lateral  spread,  and  supe- 
rior sediment-stabilizing  fine  root  structure,  $ alterniflora  can 
render  stabilization  of  the  site  and  temporary  protection  to  the 
co-transpl anted  freshwater  marsh  plants  until  such  time  that  these 
plants  dominate  the  site. 

Another  consideration  should  be  made  during  the  assignment 
of  plant  species  to  the  respective  tide  zones.  This  concerns  the 
values  of  the  plants  as  food  for  the  wildlife  (particularly  water- 
fowl)  which  are  expected  to  utilize  the  site.  Excessive  animal 
grazing  or  consumption  of  underground  plant  parts  on  a marsh 
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establishment  site  can  have  devasting  consequences  (Garbisch  and 
Woller,  0 1,4,5,12;  Savage  1972;  Dodd  and  Webb,  pers.  comm.; 
Kingsley,  pers.  comm.;  Knutson,  pers.  comm.;  Stanley  and  hoffman 
1974,  1975;  Garbisch,  Woller,  and  McCallum  1975a,  b;  Garbisch  and 
Coleman  1977).  Establishing  plants  having  both  high  and  low  food 
values  for  prevailing  wildlife  may  reduce  the  necessity  to  use 
enclosures  or  other  devices  as  protection  against  wildlife  depre- 
dation (Garbisch  and  Coleman  1977).  Plants  selected  must  be 
known  to  naturally  occur  in  association  with  each  other. 

The  relative  food  values  of  aquatic  plants  for  waterfowl 
have  been  reviewed  by  McAtee  (1939)  and  Martin  and  Uhler  (1939). 
Geese  (Canada,  snow,  blue,  and  brant)  in  modest  numbers  of  10-100 
can  inflict  permanent  and  widespread  damage  to  both  newly  estab- 
lished and  natural  fresh  marshes  and  salt  marshes.  The  rhizomes  of 
^artjna  spp.,  Sc  i rpus  spp.,  and  Typha  spp.  are  favorite  foods, 
while  Pelt  an  dra  v i r g i n i c a , Pontederi  a corda  ta  , and  Ju  nj;  us 
roemeHanus  have  low  food  values  for  geese.  Canada  geese  gener- 
ally work  a marsh  by  eating  out  the  seaward  edge,  progressing 
marshward  (or  landward).  They  quantitatively  excavate  and  consume 
underground  rhizomes,  generally  while  floating.  Water  over  the 
marsh  facilitates  the  excavation  process.  Consequently,  the  vul- 
nerability of  the  desirable  plants  to  goose  depredation  increases 
from  MHW  to  MLW.  Above  MHW,  Canada  geese  will  graze  marsh  and 
forage  plants;  however,  snow  and  blue  geese  continue  to  consume 
underground  parts. 

Muskrats  and  nutrias  may  also  present  initial  and  continued 
problems  in  freshwater  and  brackish  water  marsh  establishment. 

Both  are  large  rodents,  particularly  nutrias.  Muskrats  prefer 
underground  (particularly  during  winter  months)  and  nutria  prefer 
aboveground  plant  parts  as  food.  Muskrats  prefer  feeding  at 
night  while  water  covers  the  marsh  surface.  They  will  tunnel  into 
marsh  areas  above  MHW.  In  low  populations  (i.e.,  one  family  of 
3 to  5 per  hectare),  muskrat  runs  may  have  a beneficial  influence 
in  marsh  productivity  through  the  thinning  of  dense  marsh  stands 
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and  the i nc red s i ng  of  water  circulation  and  exchange. 

On  a 3-acre  5-year-old  marsh  establishment  site  (Garbisch 
and  W oiler,  Q 5)  which  was  planted  to  nine  brackish  water  marsh 
species,  muskrats  exhibited  the  following  plant  preferences  for 
food  during  the  first  year:  c^  s > Tj^ji^ha  s p p . and 

Scirpus  spp.>  Phrajmi  tes  c^omn^njs  > S . ^1  tern_Ln^ra  > patens  > 
Disticlilis  s^icata.  All  cynosuroi  des , Tj^ha  spp.  and  Scirpus 
spp.  were  eaten  out  the  first  year.  In  subsequent  years,  musk- 
rats have  selectively  fed  on  two  established  stands  of  P^.  communis, 
even  though  S.  aJ^tejrn  i f 1 o rji  occupies  ca.  90%  of  the  marsh  surface. 

The  types  of  plant  stock  to  be  recommended  for  use  in  marsh 
establishment  must  be  carefully  considered  in  light  of  the  avail- 
able surface  elevations  at  the  site,  the  site's  exposure,  and  the 
time  of  planting.  Because  tidal  marsh  plant  materials  have  been 
available  from  only  several  registered  nurseries,  much  of  the 
reported  marsh  establishment  work  has  used  plugs  or  bare  root 
extracts  from  natural  or  man-made  marshes  (see  Table  1).  If 
such  extractions  are  supervised  properly  and  carried  out  according 
to  recommendations  (Darovec  1975,  Knutson  1977),  minor  damages  to 
the  natural  marsh  resources  may  result.  Although  such  practices 
will  continue,  they  are  discouraged  for  large  (one  hectare  or 
greater)  projects  in  areas  where  natural  sources  of  marsh  plants 
are  not  abundant.  Even  if  transplant  materials  are  removed  i n 
checkerboard  fashion  and  with  care  not  to  denude  those  sections 
being  excavated,  an  adverse  impact,  introduced  particularly  by 
work  crews,  and  to  a lesser  extent  by  holding  containers  and 
various  auxiliary  equipment  (i.e.,  water  pumps  for  washing  plants), 
cannot  be  avoided. 

The  types  of  marsh  plant  stock  that  are  recommended  for 
use  under  the  various  site  exposures  and  the  various  planting 
times  are  given  in  Table  3.  Recommendations  by  Knutson  (1977) 
are  similar.  The  use  of  plant  stock  obtained  from  the  immediate 
region  of  a site  or  plant  stock  developed  from  plant  materials 
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harvested  (seeds  or  sprigs)  from  this  region, is  preferred  to 
plant  stock  originating  from  more  remote  locations  (Woodhouse, 
Seneca,  and  Broome  1976).  If  practicable,  the  plant  stock  used 
at  a marsh  establishment  site  should  originate  from  areas  within 
a 100-mile  radius  of  the  site. 

Nursery  st6«sjc^in  the  to-rm-  ot^properly  developed  peat-potted 
transplant  material  has  been  found  to  provide  superior  performance 
to  all  other  plant  stock  for  marsh  establishment  work  (Environ- 
mental Concern  Inc.  1976);  however,  Woodhouse,  Seneca,  and  Broome 
(1976)  have  not  corroborated  this.  The  overriding  advantage  of 
peat-potted  stock  over  other  plant  stock  is  that  the  former  can 
be  used  successfully  at  almost  any  time  of  the  year  (see  Table  3). 
There  are  not  many  mul ti -contractual  construction  projects  that 
progress  without  delays  of  some  sort  or  another.  It  is  safe  to 
assume  that  all  future  marsh  establishment  projects  will  not  have 
their  sites  prepared  and  available  for  planting  in  the  spring. 

Seeding  of  S.  al  terni  f 1 ora  , S.  f o 1 i os  a , P^.  v i r g i n i c a , and 
P.  cordata  appears  to  be  limited  to  elevations  above  MTL  and 
preferably  the  upper  20%  of  the  mean  tidal  range  (Woodhouse, 

Seneca,  and  Broome  1976;  Environmental  Concern  Inc.  1976;  Knutson 
1977;  and  Garbisch  and  Coleman  1977).  As  a rule  of  thumb,  increas- 
ing the  maturity  of  nursery  transplant  materials  upon  decreasing 
the  elevations  in  the  tidal  zone  will  lead  to  the  greatest  sur- 
vival of  transplants  and  the  best  overall  plant  establishment. 
Important  exceptions  to  this  rule  of  thumb  occur  (1)  throughout 
the  litter  deposition  corridor  and  (2)  at  the  high  elevation 
zones  at  sites  experiencing  tidal  amplitudes  in  excess  of  five 
feet.  Extensive  deposits  of  litter  and  other  debris  often  accum- 
ulate throughout  the  spring  and  storm  tide  elevations  of  natural 
marshes,  particularly  salt  marshes  (see  Fig.  1).  The  marsh  in  this 
zone,  referred  to  as  the  litter  deposition  corridor,  is  subject 
to  especially  damaging  effects  of  such  litter  depositions.  This 
zone  is  an  ideal  location  to  design  and  construct  tidal  creeks 
in  marsh  establishment  projects.  Such  tidal  creeks  not  only  will 
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increase  water  circulation  throughout  the  marsh  and  increase  the 
habitat  diversity,  they  will  function  as  depositories  for  litter 
and  as  optimum  environments  for  the  rapid  decomposition  of  the 
litter  and  the  export  of  the  resulting  nutrients. 

Marsh  establishment  throughout  the  litter  deposition 
corridor  may  be  difficult  (see  Fig.  1);  however,  if  it  is  attempt- 
ed, the  most  mature  plant  stock  available  should  be  used.  This 
zone  may  often  be  suitable  for  the  establishment  of  marsh  shrubs 
(e.g.,  Iva  £rut_esc_ens  and  Ba^c_charis  h a 1 i_m_f o^l  ij  ) and  trees 
(mangroves),  provided  that  the  transplant  material  is  sufficiently 
developed  to  withstand  the  litter  depositions. 

Another  problem  with  marsh  establishment  throughout  the 
high  elevation  zone,  particularly  in  areas  subject  to  tidal 
amplitudes  greater  than  five  feet,  is  one  of  water  stress  during 
periods  of  drought.  Tidal  inundation  periods  in  this  zone  are 
short  and  unless  adequate  rainfall  occurs,  surface  sediments  dry 
during  the  interim  between  successive  high  tides  resulting  in 
high  mortalities  of  seedlings  and  shallow  transplants  (Dunstan, 
Mclntire,  and  Windon  1975;  Dieterich,  Q 1).  Such  mortalities  can 
be  reduced  by  using  mature  peat-potted  nursery  stock  which  can  be 
planted  7 to  9 inches  deep. 

Transplanting,  seeding  (for  S^.  a 1 tern  i f 1 ora  ) , and  fertiliz- 
ing methods  and  specifications  are  available  (Darovec  1975; 
Environmental  Concern  Inc.  1976;  Woodhouse,  Seneca,  and  Broome 
1976;  and  Knutson  1977).  To  achieve  vegetative  stabilization  of 
the  sediments  during  the  first  growing  season  and  uniform  vegeta- 
tive cover  during  the  second  growing  season,  recommended  trans- 
plant spacings  vary  from  1 to  3 feet,  depending  upon  the  con- 
ditions at  the  site  and  the  plant  species.  The  highest  density 
plantings  are  recommended  for  critical  area  stabilization  and 
for  areas  subject  to  high  physical  stresses.  A high  degree  of 
cover  by  we  1 1 -deve 1 oped  plants  will  discourage  the  incrusion  of 
Canada  geese  to  the  interior  of  a newly  established  marsh  and 
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restrict  their  feeding  to  the  readily  protected  seaward  marsh 
fringe  (Environmental  Concern  Inc.  1976).  Consequently,  if 
winter  Canada  geese  populations  are  known  to  be  high  in  the 
region  of  a site,  consideration  should  be  given  to  maximizing 
the  density  of  transplants. 

There  are  no  available  or  convenient  chemical  test  methods 
for  the  determination  of  available  nitrogen  and  phosphorus  in 
tidal  sediments  (Woodhouse,  Seneca,  and  Broome  1976).  Conse- 
quently, fertilizer  requirements  for  marsh  establishment  are 
not  readily  determined.  Fertilizations  should  be  conducted,  as 
prescribed,  for  all  marsh  es tabl i shment  work  in  sand  sediments. 
Fertilization  may  make  the  difference  between  plants  becoming 
sufficiently  established  to  sustain  the  winter  stresses  and 
plants  succumbing  to  such  stresses  (Garbisch,  Woller,  and 
McCallum  1975a).  For  other  sediment  types  (silt-clay),  the 
options  are  (1)  to  plant  and  then  to  top-dress  fertilize  one  to 
two  months  later  if  plant  development  and  p i gmen ta t i ons  suggest 
nutrient  deficiencies;  (2)  side-dress  fertilize  with  a slow 
release  fertilizer  at  the  time  of  planting;  or  (3)  conduct  short- 
term (2-mo)  growth  tests  using  site  sediments  in  order  to  identify 
the  optimum  fertilization  rate.  For  mud  (silt  and  clay)  sediments 
when  growth  tests  have  not  been  conducted.  Environmental  Concern 
Inc.  (pers.  comm.)  recommends  side-dress  f er t i 1 i za t i on  with 
Osmocote  slow  release  fertilizer  at  the  time  of  planting: 


Plant 
Ma  t^r  i a 1 

Fq rmu 1 a t i on 

Ra  te 

Time  of 
^1  a n t i n^ 

seed 

18-6-12 
(8-  to  9-  mo 

release) 

600  1 b/acre 

spring 

plugs, 
s tock  , 

nursery 

sprigs 

18-6-12 
(8-  to  9-  mo 

release) 

1 oz  (41  g)/ 
plant  site 

early  spring 
and  wi nter 

plugs, 

stock. 

nursery 

sprigs 

19-6-12 
(3-  to  4-  mo 

release) 

1 oz  (41  g)/ 
pi  ant  site 

late  spring, 
summer  & fall 

Osmocote  fertilizer  has  been  found  to  provide  satisfactory  results 
in  freshwater,  bracki sh-water,  and  saltwater  locations. 


35 


( b ) M a i n t e n ance  and  M a n a^  e m e_n  t . The  three  principal 

maintenance  and  management  requirements  for  marsh  establishment 
are  (1)  removal  of  debris  and  litter  depositions,  (2)  protection 
against  waterfowl  depredation,  and  (3)  fertilization  (Environmen- 
tal Concern  Inc.  1976,  Knutson  1977).  In  populated  urban  areas, 
vandalism  appears  to  be  an  additional  maintenance  problem  - 
people  pulling  out  transplants  and  netting  (Teas,  Jergens,  and 
Kimball  1975;  Dieterich,  Q 1-9;  Hair  and  Brunn,  Q 2-8). 

During  the  growing  season,  marine  algae  (e.g.,  Ulva  1 actuca 
and  Enteromopha  ^pp.),  rooted  submerged  aquatic  plants  (e.g., 

Ruppia  maritima  and  Zos_tera  ma/inci)^  free-floating  aquatic  plants 
(e.g.,  E i chorn  i a crassipe^),  and  sundry  debris  may  be  deposited 
throughout  the  litter  deposition  corridor  and  at  lower  elevations 
of  a marsh  establishment  site  (Knutson,  pers.  comm.;  Kingsley, 
pers.  comm.;  Environmental  Concern  Inc.,  pers.  comm.;  Dodd,  pers. 
comm.;  and  Dieterich,  Q 1-9).  If  such  deposits  are  massive,  the 
affected  morsh  may  be  smothered  and  permanently  lost.  Periodic 
remo va 1 of  deposited  materials  should  be  accomplished,  as  required, 
during  the  first  growing  season.  Initially,  biweekly  site  main- 
tenance trips  should  be  made.  Depending  upon  the  need,  the  fre- 
quency of  maintenance  trips  can  be  subsequently  adjusted.  Late 
spring  and  summer  plantings  are  more  vulnerable  towards  litter 
depositions  than  are  early  spring  pi  anti  ngs,  and  may  require  more 
frequent  maintenance. 

Depending  upon  the  design  of  the  marsh  establishment  proj- 
ect, and  often  unavoidably,  standing  crops  of  the  established 
and  neighboring  marshes  will  become  naturally  harvested  and  col- 
lect throughout  the  litter  deposition  corridor  during  the  winter 
and  early  spring  months  (this  appears  to  be  more  of  a problem  for 
salt  marshes  than  for  fresh  marshes).  This  litter  should  be  removed 
before  the  marsh  resumes  growth  the  following  spring.  Continued 
annual  spring  maintenance  would  be  desirable,  but  generally  would 
not  be  practicable. 
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The  annual  standing  crops  on  sheltered  or  confined  salt- 
marsh  establishment  sites  may  neither  be  exported  nor  be  relocated, 
but  slump  to  the  marsh  surface  suffocating  new  growth  and  markedly 
lowering  the  marsh  productivity  the  following  year  (Garbisch  and 
Woller,  Q 8-9).  This  is  a maintenance  problem  that  is  not  easily 
resolved  for  large-scale  projects,  unless  controlled  burning  is 
feasible  and  is  considered  desirable. 

If  large  populations  of  wintering  or  migrating  geese  are 
known  to  utilize  the  region  where  a marsh  establishment  site  is 
located,  measures  to  protect  the  site  against  excessive  depreda- 
tion should  be  considered  (see  Section  2(a)).  Low  cost  enclosures 
have  been  found  to  be  effective  (Environmental  Concern  Inc.  1976); 
however,  periodic  maintenance  of  these  may  be  required  and  such 
protection  may  be  judged  to  be  necessary  for  several  years  or  more. 

Geese  are  not  the  only  wildlife  despoilers  in  marsh  estab- 
lishment. Cattle  have  led  to  serious  management  and  maintenance 
problems  (Stanley  and  Hoffman  1974,  1975;  Sharp  and  Vaden  1970); 
horseshoe  crabs  (Savage  1972)  and  blue  crabs  (Garbisch  and  Woller, 
Q 5-10)  have  destroyed  plantings;  rabbits  (Dodd  and  Webb,  pers . 
comm.)  and  possibly  coots  (Knutson,  pers.  comm,  and  Kingsley, 
pers.  comm.)  have  inflicted  notable  damage  to  new  plantings  in 
the  gulf  and  west  coasts;  various  insects  and  crustaceans  have 
caused  serious  problems  in  the  establishment  of  mangle 

(Carlton  1974;  Kinch  1975  and  Q 21-9);  and  grasshoppers  and 
crickets  have  been  found  to  cause  serious  damage  to  the  seedheads 
and  marked  reductions  in  seed  productions  of  established  S_pa_rti_n_a 
salt  marshes  that  abut  terrestrial  habitats  (Environmental  Concern 
Inc.  pers.  comm.;  Newton,  pers.  comm.).  Enclosures  can  be  used 
effectively  to  exclude  cattle  from  marsh  establishment  sites 
(Stanley  and  Hoffman  1974  , 1975); however , effective  management  of 
the  other  mentioned  animals  has  not  been  developed.  Newton  (pers. 
comm.)  has  suggested  maintaining  a 3-meter  wide  barren  strip  of 
land  between  newly  established  salt  marshes  and  the  contiguous 
terrestrial  land  in  order  to  discourage  grasshopper  entry  to  the 
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marsh. 


The  necessity  for  continued  fertilizations  of  established 
marshes  will  depend  upon  the  degree  of  wave  stress  that  they  are 
subject  to.  Wave  stress  is  a limiting  factor  for  salt  marsh 
(Garbisch  and  Woller,  Q 5-10;  Garbisch,  Woller,  and  McCallum  1975a) 
and  fresh  marsh  (Garbisch  and  Coleman  1977)  establishment.  Often 
the  annual  fertilizations  of  areas  of  established  marshes  that 
are  subject  to  high  wave  stress  will  make  the  difference  between 
the  marsh  enduring  or  succumbing  to  the  stress  (Environmental 
Concern  Inc.  1976).  The  need  for  continued  fertilization  main- 
tenance can  be  determined  through  periodic  qualitative  (visual) 
comparisons  of  the  productivities  of  established  marshes  with 
those  of  neighboring  natural  ones;  however,  in  high  wave  energy 
areas,  such  need  should  be  anticipated. 
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APPENDIX  A:  LIST  OF  CORRESPONDENTS 


David  A.  Adams,  President 
Coastal  Zone  Resources  Corporation 
4505  Franklin  Avenue 
Wilmington,  NC  28401 
(919)799-4470 

Jack  Bechly,  Chief 

Technical  Services  Branch 

Navigation  Division,  Portland  District 

U.S.  Army  Corps  of  Engineers 

P.O.  Box  2946 

Portland,  OR  97208 

(206)693-4417  Home 

(503)777-4441 

Dr.  Ray  Birdsong 

Dr.  Jerry  Levi 

Old  Dominion  University 

Department  of  Biology 

Norfolk,  VA  23508 

(804)489-6364 

Otto  M.  Bundy 

Horticultural  Systems  Inc. 

P.O.  Box  3 

Brandenton,  FL  33506 
(813)776-1605  Office 
(813)778-5548  Office 
(813)746-3270  Home 

Jedfrey  Carlton 
Marine  Research  Lab 
Department  of  Natural  Resources 
St.  Petersburg,  FL  33701 
Visited  on  30  September  1975 

Dr . Charles  Cou 1 ta s 

Florida  A & M University 

P.O.  Box  47 

Tallahassee,  FL  32307 

(904)222-8030 

Visited  on  1 October  1975 

El i zabeth  S . Crowder 
Larry  White 
Planning  Commission 
City  of  Palo  Alto 
Palo  Alto,  CA  94301 
(415)329-2149 
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Dr.  Jimmy  Dodd 

Department  Range  Science 

Texas  A S.  M University 

College  Station,  TX  77840 

(713)845-6531 

Visited  on  2 October  1975 

Lionel  Eleuterius 
Gulf  Coast  Research  Lab 
Ocean  Springs,  MS  39564 
( 601  )875-2<:44 

Phyllis  Fa ber 

212  Del  Casa 

Mill  Valley,  CA  94941 

(415)388-3070 

(415)388-6002 

Visited  on  14  October  1975 

Dr.  William  Fehring,  Director 

Environmental  Affairs 

Tampa  Port  Authority 

P.O.  Box  2192 

Tampa , FL  33601 

Visited  on  30  September  1975 

John  G,  Ford 

P.O.  Box  403 

White  Stone,  VA  22578 

(804)435-3385 

Kenneth  B.  Frenke 
Janet  Dieterich 
Town  of  Hunti ngton 
140  East  Main  Street 
Huntington,  NY  11743 
(516)421-1000,  Ext.  277 
V i s i ted  on  9 May  1975 

Harry  George 
Wildlife  Biologist 

California  Department  of  Fish  and  Game 
Gridley,  CA  95948 

J . S . Haeger 

Florida  Medical  Entomology  Lab 
P.O.  Box  520 
Vero  Beach,  FL  32960 
(305)562-5435 

Dr.  Malcolm  E.  Hair 
Elsa  Brunn 
T own  of  I s 1 i p 

Department  of  Environmental  Control 

577  Main  Street 

Isl ip,  NY  11751 

(516)581-2000 

V i s i ted  on  10  May  1975 
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Moray  Harrel 1 

Environmental  Resources  Section 
Corps  of  Engineers 
P.O.  Box  4970 
Jacksonville,  FL  32201 
(904)791-3615 

Dr.  H.  Thomas  Harvey 

Department  of  Biological  Science 

School  of  Science 

San  Jose  State  University 

San  Jase,  CA  95192 

(408)277-3008 

(408)243-6956  Home 

Visited  on  14  October  1975 

Adam  Heineman 
Navigation  Division 
Corps  of  Engineers 
P.O.  Box  2946 
Portland  OR  97208 
(503)777-4441 

George  R.  Hoffman 
Department  of  Biology 
University  of  South  Dakota 
Vermillion,  SD  57069 

Edwin  Joyce,  Director 
Marine  Research 
Florida  DNR 
Tallahassee,  FL  32304 
(904)488-6058 

Les  Kiehn 

National  Park  Service 
75  Oak  Street 
Patchogue,  NY  11772 
(516)289-4801 

Rembert  Kingsley 
Madrone  Associates 
35  Mi tchel 1 Boul evard 
P.O.  Box  2970 
San  Rafael  , CA  94902 
(415)472-1092 

Paul  Knutson 
A.  Herme 

Coastal  Engineering  Research  Center 
Ki ngman  Building 
Fort  Belvoir,  VA  22060 
(202)325-7539 

Ed  Layton 

Environmental  Consultants  Inc. 

4307  Colley  Avenue 
Norfolk,  VA  23508 
(804)423-1858 
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Robin  lew) 

Department  ot  Biology 
Hillsborough  Community  College 
T ampa  , Ft  3 3622 
(813)879-7222 

Visited  on  30  September  1975 
H.A.  McClellan 

Environmental  Quality  Section 
U.S.  Army  Corps  of  Engineers 
Mobile,  AL  36601 
(205)690-2666 

J . B . McCormi ck 

Chief  of  Planning  Branch 

Department  of  Fish  and  Game 

Sacramento,  CA  95302 

(916)445-8285 

Wendel 1 Miller 

State  Biologist 

Soil  Conservation  Service 

2828  Chiles  Road 

P.O.  Box  1019 

Davi  s , CA  95616 

(916)758-2200 

Or . John  B . Morrill 
New  College 
Sarasota,  FL  33578 

Dr.  Curtis  Newcombe 

San  Francisco  Bay  Marine  Research  Center 
8 Middle  Road 
Lafayette,  CA  94549 
(415)254-0650 

Point  San  Pablo  Laboratory 
Western  Drive  Extension 
Richmond,  CA  94804 
( 41  5)232-51.00 

Visited  on  .13  October  1975 

i 

Nolan  H.  Newton 
Department  pf  Entomology 
North  Carorina  State  University 
Box  5215 

Raleigh,  NC  27607 
J . B . Rea  r k 

6870  S.W.  75th  Street 
South  Miami,  FL  33143 
(305)665-4242 

Jack  Rudloe 

Gulf  Specimen  Company,  Inc. 

P.O.  Box  237 

Panacea,  FL  32346 

(904)984-2041 

Telecon  12  November  1975 


Tom  Savage 
Resource  Management 
Florida  DNR 

301  Pennington  Building 
Tallahassee,  FL  32304 
(904)488-8614 

Dr.  Ernest  Seneca 
Botany  Department 
North  Carolina  University 
Raleigh,  NC  27607 
(919)737-2129 

Visited  on  22  & 23  September  1975 

W.  Curtis  Sharp 
Plant  Materials  Specialist 
U.S.  Department  of  Agriculture 
Northeast  Technical  Service 
1974  Sproul  Road 
Brooma 11,  PA  19008 

Harold  S i 1 ver s te i n 
John  Dewey  High  School 
50  Avenue  X 
Brooklyn , NY  11223 
(212)373-6400,  Ext.  18 

David  D.  Smith  & Associates 
8384  Sugarman  Drive 
La  Jolla,  CA  92037 
(714)453-2210 

Dr . Hanley  Smith 

Environmental  Effects  Laboratory 
Waterways  Experiment  Station 
P.O.  Box  631 
Vicksburg,  MS  39180 
(601)636-3111 

John  W.  Speth 

Department  of  Fish  and  Game 
1416  9th  Street 
Sacramento,  CA  95814 
(916)445-9992 

Karen  Stei dl inger 
Botany  Department,  DNR 
Marine  Research 
St.  Petersburg,  FL  33701 
(813)896-8626 

Thomas  J.  Steinke 
T own  of  Fairfield 
Conservation  Commission 
Fai rf iel d , CT  06430 
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David  Sucher 
Park  Department 

Department  of  Community  Development 
306  Cherry  Street 
Seattle,  WA  98104 
(206)583-4495 

Dr . H . J . Teas 
Department  of  Biology 
University  of  Miami 
P.O.  Box  8389 
Coral  Gables,  FL  33134 
(305)284-4272 

Wi 1 bur  Teryni  k 
P.O.  Box  N 
FI orence  , OR  97439 
( 503)997-2401 

Dr.  Anita  Thorhaug 

Rosentiel  School  of  Marine  & Atmospheric  Sciences 
Miami,  FL  33149 

Dr . Harold  F . Ude 1 1 
Dr.  Orville  W.  Terry 
John  D.  Zarudsky 
Town  of  Hempstead 

Department  of  Conservation  and  Waterways 

1 Pa rks i de  Drive 

Point  Lookout,  NY  11569 

(516)431-9200 

Vi s i ted  on  11  May  1975 

Dr.  Barry  Vittar 
Dolphin  Isl and  Sea  Lab 
P.O.  Box  386 

Dolphin  Island,  AL  36528 
(205)861-3702 

Bob  Wi 1 1 

Dennis  Susykowski 
New  York  District 
Corps  of  Engineers 
26  Federal  Plaza 
New  York,  NY  10017 
(212)264-4662 

Dr.  Herb  Windon 
Dr.  Bill  Dunstan 

Skidway  Institute  of  Oceanography 
Savannah,  GA  31404 
(912)352-1631 

Visited  on  29  September  1975 
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APPENDIX  B:  MARSH  CREATION  RESEARCH  INFORMATION  REQUEST 


The  following  pages  contain  the  completed  information  request 
(listed  verbatim)  obtained  from  those  correspondents  (listed  in 
Appendix  A)  who  completed  and  returned  the  information  request  forms. 

This  current  and  frequently  unreported  information  was  acquired 
by  personal  interviews  (visit,  letter,  or  phone)  with  people  who, 
during  the  period  of  May  1975  through  January  1977,  have  been 
identified  as  potential  sources  of  marsh  establishment  information. 

Abbreviations  used  in  the  forms  include:  MHW  mean  high  water; 
MTL  - mean  tidal  level;  MEW  - mean  low  water;  and  C & CG  Chart  - 
Coast  and  Geodetic  Survey  Chart. 
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No.  1 


MARSH  CRI-yVTICN  RI^n-JVRCH 
INl-T)J{MATION  I{I-)giIF.£n' 

April  1975 

INS’I’nUCTKKS  - Plca.se  ccrplotc  this  information  rrx^iu'st  as  thoroughly  as  fxrssible. 
Use  ”NA”  wtion  not  applicable  and  If’avo  blank  when  the  rtK]uestod  information 
is  unkncTOTi  or  not  available.  Use  the  backs  of  the  page.s  if  the  spaces  allotted 
are  insufficient.  The  plantings  to  be  lirrted  in  Table  1 are  cxxlfKl.  Please  use 
the  same  codes  in  Tables  2 and  3 when  de.scribing  the  fertilization  programs 
and  the  re.sults  of  these  plantings.  For  example,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevaticais,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listexl 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Plea.se  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name: 

WETLANDS  RESTORATION 

2.  Institution  and  its  address: 

TOWN  OF  HUNTINGTON  - DEPT.  OF  ENVIRONMENTAL  PROTECTION 
140  E.  Main  St. 

Huntington,  NY  11743 

3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  mirbers: 

Mr.  Kenneth  B.  Frenke  (516-421-1000,  Ext.  277) 


4.  Interviewee(s)  — person(s)  conpleting  information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Miss.  Janet  Dieterich 


5.  Agency(ies)  funding  the  project: 

TOWN  OF  HUNTINGTON  - DEPT.  OF  ENVIRONMENTAL  PROTECTION 
140  E.  Main  St. 

Huntington,  NY  11743 
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6.  Dati's  of  initintion  .ind,  if  applicable,  c'omj)  1 of  i on  of  the?  j)rO]oct: 


1 . 

Centcrjiort  Hr^ach 

b/74 

1 1 . 

Centcrjiort  Pond 

7/74 

III. 

Huntincjton  Harbor  Yacht  Club 

9/74 

IV. 

Centerport  Dam 

9/74 

V. 

Huntington  Harbor  East 

5/75 

VI  . 

Gold  Star  Battalion 

6/75 

VII. 

East  Beach  Sandspit 

6/75 

VIII  . 

Price  Bend 

8/75 

7.  Site  description 

(a)  Site  location  (C  & CG  Chart  No.  and  coordinates).  Please 

attach  section  of  indicated  chart  with  site  boundries 
penciled  in,  if  possible.  i 

C & CG  Chart  #224 

within  the  area  N 40°53'  to  N 40°56 ' 

W 73°22 ’ to  W 73°28‘ 

(See  enclosed  map  for  specific  locations) 

(b)  Is  site  a dredged  material  disposal,  a natural  area  or 
other?  If  other,  please  describe. 

Site  locations  are  all  natural  except  "I".  Thirty 
years  ago,  the  original  wetland  was  buried  with  dredge 
spoil.  Though  much  of  the  spoil  is  gone,  marsh  area  has 
not  returned  to  former  boundaries. 

(c)  Are  the  sediments  at  the  site  unconfined  and  unprotected? 

Unconfined  and  unprotected  by  any  man-made  structures. 

(d)  If  sediments  at  the  site  are  either  protected  or  confined, 
what  structures  and  materials  were  used? 

NA 

(e)  Are  areas  involved  in  marsh  creation? 

All  the  sites  are  inundated  with  regular  semidiurnel  tide 
frequency  except  "II".  Centerport  Pond  is  left  filled 
Friday  evening  to  Monday  morning.  It  is  regularly  flushed 
the  other  five  days. 

(f)  Physical  characteristics  of  sediment. 


I.  III  IV  y VI 

Sediment  & clay  X XX  X X X 

Sand  XX  X XXX 

Pebbles  - - X - - 


VIII 
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VII 

X 

XX 
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(q)  What  is  the  sediment  chemical  comjjosi  tion? 

In  core  samples  taken  at  site  "I"  range  25-50X 
carbon;  .01%  nitrogen,  .01%  phosphorus. 

(h)  The  range  (in  degrees)  of  the  surface  slopes  at  the  site, 
the  dominant  slope,  how  were  the  slopes  achieved? 


na  tura 1 grad i nq 

range 

dominant 

I 

3-15% 

3-5% 

II 

0-3% 

0-2%. 

III 

2-10% 

2-5% 

IV 

5-10% 

5-10% 

V 

3-10% 

3-5% 

VI 

3-5% 

3-5% 

VII 

5-10% 

5-10% 

VIII 

3-10% 

3-5% 

I 


(i)  What  are  the  major  fetch  lengths  and  directions? 

Although  there  is  a 20  mile  fetch  coming  across  the  sound 
from  Co0^ecticut  in  a N-NW  direction,  the  sand  spit 
(at  ) takes  the  impact  of  wave  energy 

generated  in  the  last  few  years. 


(j)  What  wind  directions  prevail  and  dominate? 
months  are  the  dominant  winds  encountered? 


During  what 


N-NW  is  the  dominant  wind  particularly  during  the  winter, 

in  the  last  few  years. 

(k)  What  is  the  mean  lunar  tidal  amplitude  at  the  Site?  Are 
wind  influences  on  the  tide  significant? 

The  mean  lunar  tidal  amplitude  is  in  the  range  of  7-7^  ft. 

Due  to  the  sand  spit,  the  wind  influence  on  the  tide  is 

insignificant. 

(l)  What  is  the  chemical  composition  of  the  receiving  water  at 
the  site  (annual  salinity  range  and  any  known  constituents 
that  are  present  in  unusually  high  concentrations) ? 

Range  of  salinity  is  23-26% 

(m)  Were  there  any  site  preparation  requirements? 

NA 

(n)  Problems  associated  with  the  site  preparation. 

NA 
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(o)  Ploiisc  provide  rocommcndiition,  if  any,  for  site  jirejiaration 
based  upon  experience. 

Kenneth  Frenke  has  already  discussed  his  comnents  with 
you,  both  at  Maryland  and  here  on  I,ong  Island. 

(p)  Any  additional  information  and  comments  that  you  feel  might 
be  helpful  for  future  site  selections  and  preparation. 

See  above 

8.  Marsh  creation  description: 

(a)  What  are  the  principle  objectives? 

1.  to  stabilize  the  eroding  sand  spits 

2.  to  filter  runoff  entering  the  harbors 

3.  to  create  breeding  areas  for  small  fry  and  invertabrates . 

4.  to  construct  natural  habitats  for  migratory  and  sta*tionary 
wildlife. 

5.  to  establish  natural  study  areas  for  educational  purposes. 

(b)  Please  fill  in  the  following  table  of  plant  species  used, 
plant  stock  used  (seeds,  springs,  rhizomes,  seedlings, 

(potted,  bare  root,  age),  elevations  planted  (e.g.,  MLW- 
MTL,  MTL-MHW,  MHW  to  +1,  where  MTL  + mean  tide  level  and 
MHW  to  +1  = MHW  to  one  foot  above  MHW) , month-year  planted. 

Since  there  are  so  many  sites  to  consider.  Table  1 was 
expanded  for  simplicity.  Table  1 is  on  page  B8. 

(c)  Endemic  plant  stock  was  or  was  not  used.  If  "was  not  used" 
indicate  geographic  origins  of  various  stock  used. 

The  planting  material  came  from  New  York  and  Virginia. 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Environmental  Concern,  Inc. 

(e)  What  mechanisms  were  employed  for  planting? 

Shovels,  mechanical  augers,  tractors  and  planters,  were 
all  used  at  Centerport  Beach.  Only  shovels  were  used 
at  the  remaining  sites. 
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(£)  If  forti  1 iznt  ion  profjrams  were  adopted,  ple.ise  complete 
Table  2 (code  refers  to  Table  1) 

All  Spart  i na  a 1 t^rnj.  f l^ra  received  same  fertilizer 
mixture  which  consisted  of  a 5:1  ratio  of  Ammonia 
nitrate  and  super  phosphate.  The  fertilizer  was 
applied  manually  around  the  base  of  each  individual 
plant . 

General  rule  - all  4 month  old  plants  received  1 oz; 

^ 4 months  received  ^ oz  during  the  first  year  of 

establishment.  The  following  year  each  mature  plant 
received  one  ounce. 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results 
(biomass  determination  results,  etc.)  in  the  following 
Table.  Please  list  references  to  available  published 
material  (on  project)  not  given  in  Table  3. 

(b)  What  problems  have  been  encountered  with  regard  to 
vegetative  establishment? 

» 

1.  Plants  did  relatively  well  the  first  year  of 
establishment,  however  they  didn't  grow  to  expected 
peak  and  fertilizer  had  to  be  applied  the  following  year. 

2.  Tidal  action  caused  erosion  around  plants  and  some 
were  washed  out. 

3.  Geese  uprooted  and  fed  on  vegetation. 

4.  Ulva  buried  and  killed  plant  seedlings. 

(c)  The  problems  listed  in  9 (b)  have  been  resolved  by: 

1.  Consecutive  year  of  fertilizer. 

2.  Selection  of  planting  sites  on  less  gradient  slopes. 
Individual  plants  are  buried  deeper  in  soil  where  greater 
tidal  action  is  expected. 

3.  Geese  problem  insignificant. 

4.  Manual  removal  of  ulva  first  year  of  growth. 
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wildlife  have  utilized  created  marsh  areas  and  wildlife 
management  problems  do  not  exist. 


There  appears  to  be  an  increase  in  sightings  of  wildlife 
since  the  recreation  and  extension  of  wetlands.  However 
amount  of  vegetation  damaged  is  minor  and  not  considered 
a significant  problem. 


Insect  problems  are  not  significant. 
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(b)  rU'.uv'  fill  in  tht*  followinc  table  of  plant  r;j)ecicn  u*;(>d,  pl:m1  f;tcx:k 

u.-.ed  (sectis,  '.pries,  rhi/<Tnes,  seedl  incs,(  potUxi,  liaro  root,  aee'l|  etc.), 
clc’valions  plantixl  (e.e.  , MLW-KTTL,  MITr-MHW’,  MHW  to  +1,  where  Mil,  = 
riK-an  tide  level  and  KfiflV  to  +1  = MHW  to  one  fixjt  alxive  MHW),  month-year 
plantc-d. 

TABLE  1 


TE 


II 

;v 


j 

n 

71 1 
7III 


CCDE 

PI  ANT  SPIOES 

PI  ANT  STCX3( 

HEVATIONS  PIAmFD 

MCJtTTH-YFAR  n ANTED 

A 

^artina 
al ternif lora 

Potted 

seedlings 
- (4-6  months) 

MLW-MTL 

5/74 

B 

M M 

Potted 

seedlings 
(2-3  months) 

MTL-MHW 

C 

II  It 

Potted 

seedlings 

"jL—a  m/'.iTl-Vi  c 1 

MLW  to  MTL 

8/74 

D 

It  II 

Potted 
dormant 
2-2^  months ) 

MTL 

4/75 

E 

i 

It  II 

Bare  Root 
(2-2^  months 

I 1 ’ < MTL  > 1 ' 

5/75 

F 

Spartina  patens 

Sprigs 

MHW  to  +1 

1 

5/75 

G 

Spartina 
alternif lora 

Potted 
seedlings 
0-4  months) 

MTL  to  MHW  -1* 

7/74 

R 

t«  It 

1’2-  MTL  to  MHW'-  1 

9/74 

I 

1 

II  II 

Potted 

(3®ggAiRif 

MTL  to  MHW  -1' 

9/74 

J 

II  II 

Bare  root 
(2-2^  months 

MLW  - MHW 

5/75 

K 

II  II 

Potted 
seedlings  . 
(2-2%  months 

MLW  -MHW 

5/75 

L 

II  II 

Potted 
seedlings 
(4-6  months) 

MTL  - MHl'J 

6/75 

M 

II  II 



Potted 

MTL  to 
MHW-  1 

6/75 

N 

II  •! 

Potted 

?S5^AiR?fi9) 

MTL  +1  to 
MHW  -2 

8/75 

B8 
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SITE 

I 


II 

III 

IV 

V 

VI 

VII 

VIII 


TABLE  2 


CODE 

DATES 

OF  APPLICATION 

A 

7/74, 

8/74,  7/75, 

8/75 

B 

7/74, 

8/74,  7/75, 

8/75 

C 

7/75, 

8/75 

D 

7/75, 

8/75 

E 

7/75, 

8/75 

F 

— 

G 

- 

H 

7/75, 

8/75 

I 

7/75, 

8/75 

J 

7/75 

K 

- 

L 

7/75. 

8/75 

M None 

N None 


i 
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TABLE  3 


CODE 

RESULTS 

• 

1 

1 

I 

1 

Since  it  was  the  first  planting,  experimental  sites  with 
various  strata,  slope  gradients  and  two  types  of  plant  stock 
were  used.  The  young  plants  (B)  along  MUT  zone  did  poorly. 
There  was  an  exceptional  bloom  of  Ulva  in  our  harbor  and 
many  of  the  seedlings  were  buried.  20%  of  the  original 
plant  material  was  lost  to  the  shifting  of  wind  direction 
and  sand  movement.  Some  of  our  plants  were  also  washed 
out  by  tidal  action.  The  type  of  soil  the  plants  were  grown 
in  did  not  have  as  much  impact  on  the  success  of  the  plant- 
ings as  did  the  location  of  the  plants  in  relation  to  the 
tidal  zones. 

(C,  D,  E)  Planted  in  areas  of  washout  and  along  the  open  area 
of  sand  bar  did  relatively  well.  25%  of  fatalities  due  to 
to  tidal  action  and  sand  movement. 

(F)  40%  of  sprigs  survived;  location  was  not  the  best 

suited  for  the  vegetation. 

1 

II 

(G)  Due  to  inconsistently  flushing  and  inundation,  all  of 
the  vegetation  died  with  a few  exceptions. 

1 

III 

The  fatality  of  25%  was  due  to  their  location  - too  near 
to  MLW . 

1 

IV 

1 i 

25%  loss  due  to  location  - too  near  MLW  and  tidal  action. 

, 

V 

(J)  At  least  75-80%  viable. 

« 

(K)  100%  fatality;  plants  were  uprooted  by  people  in  the 

neighboring  area  and  piled  above  MHW.  By  the  time  we  were 
notified  and  replanted  the  vegetation  at  another  site, 
it  was  too  late. 

1 

VI 

Vegetation  is  doing  quite  well,  100%  successful. 

i 

VII 

100%  successful  planting 

VIII 

100%  successful  planting 

BIO 

^ ' 

- - -A..**  lii  ■ 

Of  t, 
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TOWl^T  OF  HUnSTTinsrO-TOl'T 

LOISTG  ISLAl^D,  NEW'  YORIC 

KENNETH  C.  BUTTERFIELD.  SUPERVISOR 


DEPARTMENT  OF  ENVIRONMENTAL  PROTECTION 


August  23,1976 


Dr.  Edgar  Garbisch 
Environmental  Concern 
P.O.  Box  P 

St.  Micheals,  Maryland  21663 
Dear  Dr.  Garbisch, 

As  per  your  request,  here  is  the  updated  information  on 
our  wetlands  plantings: 

1.-5.  NA 


6.  This  years  sites  were  concentrated  at  Sand  City. 

IXa  Cove  east  of  spit 
IXb  East  side  of  revetment 

7.  Site  description 

a.  Locations  are  on  enclosed  map 

b.  At  site  IXa  the  S.  patens  was  planted  on  loose  sand  fill 

c.  & d.  Since  sites  are  on  east  side  of  spit,  they  are 

naturally  protected  from  the  brunt  of  the  northwesterlys . 
f.  Site  IXa  & b (along  the  east  side  of  the  revetment) 

consists  of  sand  and  pebbles  - average  I5  - 3/4"  diameter. 
Site  IXa  (along  the  east  side  of  cove  and  tip  of  smaller 
spit)  is  composed  of  sand  and  stones  averaging  2"  in 
diameter,  much  more  organic  compositions. 


(IXa&b)  (IXa) 

Sediment  • X 
Sand  X X 
Pebbles  X X 


140  EAST  MAIN  STREET  • . HufcViNGTON,  NEW  YORK  • 421  • 1000 


h. 


Surface  slopes 
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grading  range  dominant 

rxa*  3-10%  5-8% 

IXb  3-5  % 

*one  area  of  IXa  in  northwest  corner  of  cove  has  a 
15%  slope. 

1 

NOTE:  correction  in  original  Site  I range  should  be 

i 3-5%,  not  3-15%. 


i.  Major  fetches 

j 

The  1 mile  fetch  generated  by  the  occasional  S-SE  winds 
does  not  have  much  impact  on  the  area. 

8.  Marsh  creation  description: 

a.  The  principle  objective  of  this  year's  projects  were 
to  reverse  the  erosive  movement  of  sand  to  one  of 
rebuilding  and  refortification  through  the  establish- 
ment of  vegetation. 

The  cove  is  also  expected  to  become  an  excellant  area 
for  breeding  of  small  frys  and  invertebrates. 


b.  Site 

Date 

Code 

Vegetation 

Plant  Stock 

Elevation 

I 

4/76 

F 

1 

S^  patens 

Sprigs 

MHW  + 1 

IX 

4/76 

0 

S.  patens 

Sprigs 

MHW  + 1 

5/76 

P 

S.  alterniflora 

Bareroot 

MLW  to  MTL 

5/76  & 
7/76 

Q 

S.  alterniflora 

4"  pots 

MTL  to 
1-  MHW 

c,  d,  & e 

. See 

last  year's  report 

f.  Sites  I,  VI,  VIII  and  IX  were  fertilized  over  this  year. 
The  new  vegetation  received  % dosage  while  the  older 
sites  received  1 oz. /plant. 

9.  Marsh  creation  results: 

b.  Most  of  the  problems  that  were  cited  last  year  have  either 
been  solved  or  cease  to  be  a significant  problem.  However, 
the  second  year  of  growth  is  not  as  good  as  expected. 
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Rjcsui/rs 

I (F  & F^) 

The  Spartina  patens,  that  did  survive  last  year,  in  addition 
to  this  year's  plantings  were  growing  satisfactorily,  many 
were  flowering.  However,  Hurricane  Belle  caused  massive 
sand  shifts  along  the  smaller  spit  and  all  the  S.  patens, 
as  well  as  sections  of  the  S.  alterniflora  have  been  buried. 

IX  (O)  The  S.  patens  were  unable  to  establish  on  the  loose  sandy 
slope  in  the  MW  side  of  the  cove.  Most  of  the  vegetation  was 
lost.  Due  to  seaweed  and  debris  accumulation  more  S.  patens 
died.  Only  30%  survived  after  Hurricane  Belle  swept  through. 

IXa  (P  & Q)  Originally  the  cove  had  been  sectioned  off  for  the 
various  types  of  container  grown  plants.  However,  due  to 
the  considerable  movement  of  sand  along  the  sloping  shoreline 
within  the  cove,  many  of  the  small  bareroot  ■ material  had 
been  buried.  In  an  attempt  to  "fill-in"  vacant  areas,  the 
following  shipment  of  4"  pots  became  interspersed  with  the 
bareroot.  Therefore  it  is  not  possible  to  rate  the  mortality 
of  the  previous  plants. 

As  of  now,  the  plants  are  well  established  and  weathered 
Hurricane  Belle  quite  well;  perhaps  5-10%  fatality. 

IXb  Prior  to  Hurricane  Belle,  90%  of  the  6 month  old  plants  were 
healthy  along  the  east  side  of  the  revetment.  After  the 
hurricane,  the  plants  along  the  bottom  third  are  quite  weathered. 
Many  of  the  blades  of  grass  are  snarled  and  wrapped  around 
their  base,  others  are  just  cut  off  at  the  soil  line.  It  is 
difficult  to  estimate  the  actual  percentage  of  survivors. 

Going  south  to  north  the  condition  of  plants  improve  greatly. 

The  plants  in  the  top  third  are  still  green  and  healthy. 

Excluding  the  south  section,  80%  of  plants  are  continuing 
to  grow  successfully. 
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No.  2 


MARSH  CREATICN  RESEARCH 
INTORMATION  RHqUE]Sr 

April  1975 

INSTRUCTICNS  - Please  ccrplete  this  information  request  as  thorouf^hly  as  possible. 
Use  "NA"  when  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  insufficient.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  example,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  T^le  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  T^le  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 

Environmental  Ccxiuem  Inc. 

Post  Office  Box  P 

> St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  Sand  Island,  Great  South  Bay,  Town  of 

Islip,  New  York  - Area:  approximately  35  acres  (pg.  6 of  attached 
report) 

2.  Institution  and  its  addrese:  Town  of  Islip,  Department  of 

Environmental  Control,  577  Main  Street,  Islip,  NY  11751 


3.  Persons  directly  resptxisible  for  the  project  and  their  respective  office 
telephone  nunbers: 

Dr.  Malcolm  E.  Hair,  Marine  Resource  Consultant  /cic\coi  onnn  cw*  -ano 
Ms.  Elsa  Brunn,  Natural  Resource  Biologist  (516)581-2000,  Ext.  309 


4.  Interviewee(s)  — person(s)  corpleting  information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Same  as  # 3 


5.  Agency(les)  funding  the  project: 

Town  of  Islip,  Department  of  Environmental  Control 
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6.  Dntos  of  initiation  and,  if  applicable,  ccnpletlon  of  the  project: 

Initiated  November  1973 
Anticipated  Completion  - October  1975 


7.  Site  description 

(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  .section 
of  indicated  chart  with  site  boundries  penciled  in,  if  possible. 

C&GS  Chart  No.  SC-120 

(b)  Is  site_a  dredged  material  dispo.sal  area  a natural  area  /_/,  or 
other  / _/?  If  other,  please  describe. 


(c)  ^e  the  sediments  at  the  site  uncon^ined  and  ungrotected  /^_or  protected 
/ J , confined  f ^ h.  breakwater  /__/ , a dike  /_/ , a groin  /_/ , or  other 
/ _y?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  ccaifined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins), 
unconfined 


(e)  Are  areas  involved  In  marsh  creation  regularly  , occasionally  jj, 
seldom  /_/,  always  / J , inundated?  Check  one  or  more. 

(f)  Are  physical  characteristics  of  sediment  mud  (silt  and  clay)  / __/,  sand 

, pebbles  /__/?  If  more  than  one  check,  double  check  dcminant.  Please 
prwlde  percentages  If  available. 


(g)  What  is  the  sediment  chemical  caiposltlon  (KJeldahl  nitrogen,  nitrate  and 
amonla  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 

No  specific  analysis  performed  but  material  consists  of 
clean,  well  scoured  sand  from  channel  areas 
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General  location  of  Great  South  Bay  showing  sampling 
station.  Circles  = bay  stations;  triangles  = river  stations 
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(h)  Wiat  is  It*'  ranj;('  (in  dc'KTws)  of  tho  surfacx'  slopcjs  at  the?  sito?  S 1 opes 

of  shorelines  are  1:25'  what  is  tho  doninant  slofx?? 

How  wtiro  tho  slopes  achiev(?d  (e.R.  natural  or 
Ihi  I ldf)zor  frradin^;)?  All  slopes  acheived  by  allowing  hydraulicly 
pumped  material  to  settle  to  desired  elevations 

(i)  What  are  tho  major  fetch  lengths  and  dilutions?  Domi  nan  t fetch  is 

from  northeast  in  winter  app.  5 miles.  Longest  fetch  is  from  east  app 
20  miles.  Dominant  fetch  in  summer  is  from  south-southwest,  app.  1 mi 

(j)  Wliat  wind  directions  prevail  and  dominate? 

During  what  months  are  the  doninant  winds  encountorod? 

Winter  prevailing  & dominant  winds  from  N/NE  - average  10-20  mph 
Summer  prevailing  winds  from  south- southwes t - average  5-10  mph 

(k)  Vrliat  is  tho  mean  lunar  tidal  anplitude  at  the  site?  _ 

Are  wind  influences  on  the  tide  dominant  /^,  significant  / J , 
insignificant  / _y? 

approximately  I's  feet 

(l)  What  is  the  chemical  coiposition  of  the  receiving  water  at  the  site 
(annual  .salinity  range  and  any  known  constituents  that  are  present  in 
unu.sually  high  concentrations)?  Average  salinity  28°/oo»  range 

27-30o/oo.  see  attached  report  for  detailed  description  of  nutrients 
at  this  and  other  sites  in  Great  South  Bay 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  specific 
elevations)?  Please  specify  generally.  The  only  restriction  on 

site  preparation  was  the  maintenance  of  a l':25‘  slope  in  the 
intertidal  zone 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe.  No  problems  encountered  during  hydraulic 
pump i ng 


(o)  Please  provide  recaimendations,  if  any,  for  site  preparation  based  upon 
experience.  A minimum  of  a 25'  intertidal  zone  was  found 
necessary  for  plants  to  become  established  and  stabilize 
the  shoreline 


(p)  Please  provide  any  additional  information  and  coiments  Lnat  you  feel 

might  be  helpful  for  future  site  selections  and  preparations.  The  time  of  the 
dredge  and  fill  operation  should  be  scheduled  as  close  to  the  best  time 
for  planting  if  dewatering  problems  are  not  encountered.  If  this  is 
not  possible,  temporary  stabilization  using  Vexar  netting  should  be 
carried  out  until  plants  have  established  themselves.  We  have  used  this 
material  with  excellent  results  in  both  the  intertidal  and  supratidal 
8.  Marsh  creation  description:  areas 


(a)  What  are  the  principle  objectlvesTPrinciple  objective  of  the  project  was  to 
attempt  to  reduce  the  frequency  of  maintenance  dredging  of  adjacent  channels  by  presently 
shifting  sands  and  dredged  materials  from  moving  back  into  the  dredged  areas  while 
simultaneously  creating  new  wildlife  habitat.  A second  objective  was  to  determine  the 
effectiveness  of  plastic  netting  as  a temporary  stabilizing  agent. 
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(b)  Plea.sc'  fill  in  the  following  table  of  plant  species  u-scxl,  plant  stock 

ustHl  (sc'«>ds,  sprigs,  rhizones,  seed! ings,( pot tc>d,  bare  rcxjt,  etc.), 

elevations  planted  (e.g. , Ml.W-Wrij,  MTL^IHW,  MHW  to  +1,  where  Mlh  = 
mc'an  tide'  level  and  WIW  to  +1  = MHW  to  one  f(»t  above  MHW),  month-year 
planted. 

TABLE  1 


OGDE 

PI,ANT  SPECIES 

PLANT  STOCK 

ELEVATIONS  PLANTH) 

MCNra-YFJVR  PTANTED 

B 

Spartina 

alterniflora 

Seedlings  in 
peat  pots 

MLW  - MHW 

July  1974 

B 

Ammo phi  1^ 
brevil igulata 

Single 

culms/hole 

MHW  + 25 

November  1973 

C 

Ammophila 
brevi 1 igulata 

Multiple 

culms/hole 

MHW  + 25 

November  1973 
Feb,  Mar,  April  1974 

D 

Japanese  Black 
Pine 

MHW  + 25 

March  1974 

E 

Rosa  multi  flora 

Bare  root 
seedlings 

MHW  + 25 

May  1974 

F 

Rosa  ruQOsa 

Seedlings 
potted  in  mulct 

MHW  + 25 

May  1975 

G 

Spartina 

alterniflora 

6"  seedlings 
in  peat 

pots 

MLW  - MHW 

May  - June  1975 

H 

Purple  willow 

r stringers 

MHW  + 25 

May  - June  1975 

I 

(c)  Endemic  plant  stock  was  j _J  was  not  Itf  used.  If  '^was  not  used," 
indicjate  geogi-aphlc  origins  of  various  stock  used. 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Spartina  - Environmental  Concern 

Rosa  rugosa  " Pachysandra  Nursery,  Sayville,  New  York 

All  others  - New  York  State  Dept,  of  Environmental  Conservation 

(e)  What  mechanisms  were  eiployed  for  planting? 

Spartina  alterniflora  - 1'  centers  in  4"  peat  pots  - hand  planted 
Ammophila  brevil igulata  - 3'  centers  bare  culms  - hand  planted 
All  others  - clumps  or  groupings  - hand  planted 
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(f)  If  fertilization  programs  were  adopted,  please  coiplete  Table  2 
(code  refers  to  Table  1). 


TAB1£  2 


g 

FIKTIUZFR  DESCRIPTICN 

APPLICATICW  RATE 

WHEN  AND  HOW  SURFACE  OR 
SUBSURFACE)  APPLIED 

■ 

Fairway  fertilizer 
30-10-30 

Hand  broadcast 
app.  25  Ibs/acre 

Surface 

B 

C 

Scavinger  plant  sewage 
sludge  & soil  (1:1) 

Applied  at  base 
of  culms 

Surface 

D 

E 

F 

Fairway  fertilizer 
30-10-30 

Hand  broadcast 
around  base 

Surface 

G 

Fairway  fertilizer 
30-10-30 

Hand  broadcast 
app.  25  Ibs/acre 

Surface 

H 

Fa i rway  f erti 1 i zer 
30-10-30 

Hand  broadcast 
around  base 

Surface 

I 

9.  Marsh  creation  results: 


(a)  Please  provide  any  qtialltative  or  quantitative  results  (e.g. , fatality 
percentages,  biomass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  TWjle  1). 
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RESULTS 

CXDE  (Provido  literature  references  In  lieu  of  results  if  considered  desirable) 


Plantings  were  carried  out  too  late  in  growing  season  to  obtain  quantitative 
data.  Qualitatively,  plants  have  survived  (approx  85%)  and  have  developed 
large  root  systems 


Excellent  results  in  areas  planted  with  multiple  culms/hole.  Areas  planted 
with  single  culms  are  stabilized  but  individual  plants  are  still  apparent. 
Fertilizer  worked  very  well  but  unsatisfactory  from  a microbiological 
standpoint  (health  problems) 


Single  culm  plantings  gave  rise  to  10-18  new  stems. 
Multiple  culm  plantings  gave  rise  to  32-37  new  stems. 


Plants  seem  to  have  survived  winter  fairly  well  (approx.  70%  survived) 
Two  year  seedlings  did  much  better  than  first  year  plants. 


Plants  have  died  back  to  ground  level  but  root  systems  are  now  producing 
new  plants.  Mulching  with  algae  and  eelgrass  to  increase  moisture  content 
^ appears  to  help. 


Plants  going  in  in  May  1975  - no  results  to  date 


Plants  going  in  in  May  1975  - no  results  to  date 


Plants  going  in  in  May  1975  - no  results  to  date 


V' 
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pleaso  list  r»?fernnces  to  available  published  material  (on  project) 
not  Kiven  in  Table  3. 


(b)  What  problems  (chanlcal,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establishment? 

Main  problem  has  been  with  vandalism  as  site  especially  in  areas 
stabilized  with  Vexar  netting.  Second  problem  is  logistics  in 
working  on  an  island  (transportation  of  personnel  & equipment). 


(c)  The  problans  listed  in  9(b)  have  /)(_/  have  not  /j(/  been  resolved. 

If  the  problems  have  been  resolved,  please  describe  the  solutions. 

Main  problem  is  one  of  educating  public  & enforcement  procedures  - 
not  solved.  Second  problem  solved  with  construction  of  special 
vessel  & rafts. 


(d)  Wildlife  have  have  not  / J utl.lized  created  marsh  areas  and 

wildlife  managonent  problems  do  /_/  do  not  exist.  If  manage- 
ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rectified  and  if  so  by  what  means? 


(e)  Insect  problems  are  / J are  not  /x/  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site.  The  main  considerations  in  dealing  with  inconfined 
dredged  material  is  1)  the  dredging  in  relation  to  the  growing  season. 
If  the  spoil  cannot  be  stabilized  with  vegetation  before  being  exposed 
to  winter  storms,  some  temporary  means  of  stabilization  such  as  the  use 
of  plastic  netting  is  required.  We  estimate  that  0.63  cu.  ft.  of  sand 
per  linear  foot  of  beach  per  day  was  lost  in  unstabilized  areas  due 
to  wind  erosion.  2)  The  site  preparation  and  dredging  operation  should 
be  reviewed  by  a biologist  familiar  with  marsh  creation  and  shoreline 
stabi 1 i zation  techniques.  This  solves  a great  many  problems  which  can 
arise  later  if  only  engineering  requirements  are  considered  in  the 
initial  planning.  3)  Whatever  temporary  measures  are  used  they  should 
be  inexpensive,  easy  to  install!  sui table  for  use  on  island  sites  and 
nonpolluting.  The  closest  we  have  come  to  acheiving  these  goals  Is  the 
use  of  plastic  netting. 
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No.  3 


MARSH  CPEATICN  RESEARCH 
INFORMATION  RBCJUEST 

April  1975 

INSTRUCTIONS  - Please  complete  this  information  request  as  thoroughly  as  possible. 
Use  "NA"  when  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  insufficient.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHff  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Envlronnmtal  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  East  Isllp  Marina,  East  Islip,  Long  Island, 
New  York,  see  page  of  attached  report  - approximately  30  acres. 

2.  Institution  and  its  address:  Town  of  Isllp,  Department  of  ICnvlronmental 
Control,  577  Main  Street,  Islip,  New  York  11751 


3.  Persons  directly  respaisible  for  the  project  and  their  respective  office 
telephone  nurbers:  pr,  Malcolm  E.  Hair,  Marine  Resource  Consultant 
and  Ms.  Elsa  Hrrum,  Natural  Resource  Riologlat  - 516-581-2000,  Ext.  309 


4.  Intervlewee(s)  — person(s)  ccnpleting  Information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  sc  indicate. 

Same  as  #3. 


5.  Agency(ies)  funding  the  project:  Town  of  isllp,  Department  of  E^nvlronmental 

Control. 
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6.  Dcitcs  of  initiation  and,  if  applicable,  caipletion  of  the  project: 

and  spoil  deposition  completed  approximately  20  years 
ano*  Kevegetation  project  initiated  June,  197^**  Anticipated 
Completion  - October  1975» 


7.  Site  description 

(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicated  chart  with  site  boundries  penciled  in,  if  possible..  * 

C (<:  O.S  Chart  No.  SC-120  - see  page  6 of  attached  report. 

(b)  Is  site_a  dredged  material  disposal  area  , a natural  area  /_/,  or 
other  /_y?  If  other,  please  describe. 

Dredged  material  deposited  on  salt  marsh  - presently  a Town 
Recreation  facility. 


(c)  ^e  the  sedimOTts  at  the  site  unccxrfined  and  un£rotected  ^^_or  protected 
II,  confined  !_J , \jy  h.  breakwater  /__/,  a dike  l_J , a groin  /_y , or  other 
fj?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

Unconflned . 


(e)  Are  areas  involved  in  marsh  creation  r^ularly  l_f , occasionally  /_/, 
seldom  ^ , always  / _/,  inundated?  Check  one  or  more. 

(f)  Are  physical  characteristics  of  sediment  mud  (silt  and  clay)  /_/,  sand 
f/J , pebbles  /_y?  If  more  than  one  check,  double  check  dominant . Please 

provide  percentages  if  available. 


(g)  What  is  the  sediment  chemical  ccirposltlon  (KJeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  pho^horus,  potassium,  oz*ganic  carb(Xi,  etc.) 

No  specific  emalysis  performed  - material  consists  of  clean 
bay  bottom  fine  semd  - site  has  been  laying  fallow  approximately 
20  years. 
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(h)  What  is  the  ran^o  (In  degrees)  of  the  surface  slc^s  at  the  site? 

What  Is  the  donlnant  slope? 

How  were  the  slc^)es  achieved  (e.g.  natural  or 
i)ul  Idoxer  grading)?  Material  deposited  fairly  evenly  over  salt 
marsh  approximately  2-3  feet  thick  - material  hydraulicly  pumped 
and  allowed  to  settle  to  present  elevation  (3-7  ft  above  MHW) 

(i)  What  are  the  najor  fetch  lengths  and  directlcais? 

No  fetch  - entire  site  is  above  MHW 

(j)  What  wind  directions  prevail  and  dominate? 

During  what  months  are  the  dominant  winds  encountered? 

Winter  prevailing  and  dominant  are  N/NE  average  10-20  mph 
Summer  prevailing  from  S/SW  - average  5-10  mph 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  _the  site?  _ 

Are  wind  influences  on  the  tide  dominant  significant  /_/, 

insignificant  / _y? 

No  tidal  influence 

(l)  What  is  the  chemical  conposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)? 

Salinity  of  underlying  water  varies  with  rain  & tide.  Average  5-70/c 

(m)  Were  there  any  site  preparation  requirements  (e.g.,  grading  to  ^Jecific 
elevaticms)?  Please  specify  generally. 

No  known  restrictions  at  time  of  original  dredging.  Site  preparatior 
in  June  1974  involved  bulldozing  overburden  of  sand  into  a kidney 
shaped  berm  down  to  top  of  peat.  Ground  water  then  entered  and 
created  a pond. 

(n)  If  there  were  any  problems  associated  with  the  site  pr^aratlon, 
please  describe. 

No  problems 


(o)  Please  provide  recomnendations,  if  any,  for  site  preparation  based  upon 
experience. 

Similar  sites  with  sand  on  old  peat  should  be  prepared  in  early 
spring  to  minimize  wind  erosion  of  the  sand  intil  vegetation 
has  grown  enough  to  stabilize  the  substrate. 


(p)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  helpful  for  futiu^  site  selections  and  preparations. 

Ponds  can  be  maintained  mosquito  free  by  stocking  with 
Gambus i a sp . 


8.  Marsh  creation  description: 


(a)  What  are  the  principle  objectives?  Principle  objective  was  to 
old  spoil  material  and  create  a freshwater  pond  stabilized 
vegetation.  Secondary  objective  was 
a wildlife  preserve.  P27 


to  incorporate  this 


reel  aim 
wi  th 

area  into 


(b)  Please  fill  in  the  following  table  of  plant  species  used,  plant  stock 
used  (seeds,  sprigs,  rhlzones,  seedlings,  (potted,  bare  root,  ag^,  etc.), 
elevations  planted  (e.g. , MLW-^fTL,  MTL-JiBlW,  J#IW  to  +1,  where  MTL  = 
mean  tide  level  and  MEW  to  +1  = MEW  to  one  foot  atxjve  MEW),  mcmth-year 
planted. 


TABLE  1 


CXDE 

PLANT  SPECIES 

PLAOT  STOCK 

ELEVATIONS  PLAOTED 

JKNra-YEAR  PLANTED 

A 

Ammoph 1 1 a 
breviligulata 

Bare  culms 

MHW  to  + 3-7 

May  1975 

B 

Purple  willow 

Sprigs 

MHW  to  + 3-7 

May  1975 

C 

Seedi i ngs 

MHW  to  + 3-7 

June  1974 
May  1975 

D 

Japanese  Black 
P i ne 

Seedl i ngs 

MHW  to  + 3-7 

E 

Bayberry 

Sprigs 

MHW  to  + 3-7 

May  1975 

F 

Typha  sp. 

Plugs 

MTL  - MHW 

June  1974 
Mav  1975 

G 

Scirpus  sp. 

Plugs 

MTL  - MHW 

June  1974 
Mav  1975 

H 

I 

(c)  Endemic  plant  stock  was  /j^  was  not  fj  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 


fd)  If  plant  stoclcs  were  purchased,  what  were  tfie  sources? 

■yphd.  Sc i rpus , and  Ammophi 1 a dug  locally 

■<  s*.  rugosa  - Pachysandra  Nursery,  Sayville,  New  York 

* I others  - New  York  State  Dept,  of  Environmental  Conservation 


■haf  riw«hanlanB  were  oiployed  for  planting? 
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(f)  If  fertilization  programs  were  adopted,  please  ccnplete  Table  2 
(code  refers  to  Table  1). 


TABLE  2 


■ 

FERTILIZER  DESCRIPTICN 

APPLICATICN  RATE 

WHEN  AND  HOW  SURFACEi  OR 
SUBSURFACE)  APPLIED 

B 

Fairway  30-10-30 

Hand  broadcast 
app.  25  Ibs/acr 

, Surface 

B 

C 

Fairway  30-10-30 

Applied  to  pots  before 
planting 

D 

Fairway  30-10-30 

Applied  to  pots  before 
planting 

E 

F 

G 

H 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  bianass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  Table  1). 


I 


629 
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TABLE  3 


occc 

RESULTS 

(Provide  literature  references  in  lieu  of  results  If  considered  desirable) 

1 

Plants  doing  well  (approximately  85%  survived) 
Too  early  for  quantitative  results 

1 

1 

B 

All  plants  growing  well;  2-3  new  shoots/plant  in  one  month 

C 

Plants  put  in  June  1974  are  doing  well 
Too  early  for  results  from  1975  plantings 

D 

Plants  appear  doing  well 

Too  early  for  quantitative  results 

1 

E 

Approximately  70%  survived 

Too  early  for  quantitative  results 

F 

Plants  from  1974  doing  well  - producing  new  shoots 
Too  early  for  results  from  1975  plantings 

G 

Plants  from  1974  doing  well 

Too  early  for  results  from  1975  plantings 

H 
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please  list  references  to  available  published  material  (on  project) 
not  given  in  Table  3. 


(b)  What  problems  (chemical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  r^ard  to  vegetative  establishnent? 


(c)  The  problems  listed  in  9(b)  have  !_J  have  not  /_/  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 


I (d)  Wildlife  have  have  not  /_/  utnized  created  marsh  areas  and 

I wildlife  management  problems  do  ! _J  do  not  /x/  exist.  If  manage- 

I ment  problons  do  exist,  what  wildlife  create  the  problans  and  are 

■ 1 the  piDblems  now  rectified  and  if  so  by  T»hat  means? 


(e)  Insect  problens  are  /__/  are  not  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 

Pond  stocked  with  Gambusi a sp . and  Fundul us  sp . 


(f)  Please  provide  any  additional  information  and  conments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 

The  peat  bog  below  the  spoil  must  not  be  broken  through  in  the 
bulldozing  operation.  Operation  appears  to  be  a good  method 
for  restoring  wildlife  habitat  to  saltmarshes  covered  with 
spoil  material.  Depth  to  the  groundwater  is  important  in 
determining  whether  area  will  become  a standing  pond  or  fresh- 
water marsh. 
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Barry  o.  Anores 

COMMISaiaNCR 


TOWN  OF  ISL.TP 


DEPARTMENT  OF  ENVIRONMENTAL  CONTROL 

ENVIRONMENTAL  MANAGEMENT  DIVISION 


S77  MAIN  street 
ISLIP,  N.]Y.  11751 

set-2oaa  

ext.  «*tx  309 


January  10,  1977 


Dr.  E.  Garbisch 
Environmental  Concern 
P.  0.  Box  F. 

St.  Michaels,  Maryland  21663 


Dear  Dr.  Garbisch; 


We  hope  that  you  have  spent  a happy  holiday  season  and 
are  looking  forward  to  a successful  New  Year. 

In  response  to  our  phone  conversation  January  5,  1977, 

I am  sending  you  the  following  comments  concerning  the  Town 
of  Islip's  "^Marsh  Creation"  sites.  I hope  they  are  of  some 
assistance  to  you  in  writing  your  report.  Please  call  us  if 
you  have  any  questions. 

During  July  of  1976  approximately  10,260  Spartina 
alternif lora  seedlings  ( 3 plants  to  each  peat  pot)  were 
planted  on  Sand  Island,  covering  an  estimated  6,400  square 
feet  of  intertidal  zone.  Pots  were  planted  on  1.5  foot 
intervals.  Unfortunately,  we  will  not  be  able  to  evaluate 
their  survival  until  the  next  growing  season. 


We  were  unable  to  obtain  the  necessary  equipment  and 
manpower  to  prepare  the  Brick  Kiln  Creek  site  for  planting 
during  1975.  We  plan  on  trying  again  this  year. 

All  the  plantings  at  the  East  Islip  Marina  are  doing  well 
with  the  exception  of  the  Anmophila  brevic^ulata  v;hich  had  been 
planted  on  the  berm  surrounding  the  pond.  Tt  appears  that 
someone  has  driven  a dune  ouggy  or  a similar  vehicle  around  the 
top  of  the  berm  at  night  and  has  succeeded  in  killing  off  most 
of  our  Ammophila  plantings.  We  are  attempting  to  make  the  pond 
less  accessible  to  vehicular  and  pedestrian  traffic.  When  this 
is  accomplished  we  will  replant  the  berm.  No  planting  was 
carried  out  at  this  site  during  1975. 


EB/am 


Very  truly  yours 


Elsa  Brunn 
Environmentalist  II 


Printed  In  Itlip  on  ncychd  paper 
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1 No.  4 


MARSH  CREATICN  RESEARCH 
INPCRMATICN  REQUEST 

/^ril  1975 

INSrauCTICNS  - Plea.se  conplete  this  information  request  as  thoroughly  as  possible. 
Use  "NA"  when  not  applic^le  and  leave  blank  w^en  the  requested  informaticwi 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  insufficient.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  ti^splants  at  MTL-MEW  elevaticms,  one  whicdi  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
tsqje  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name: 

Restoration  and  creation  of  Tidal  Marshes  with  dredged  spoil  - 
North  Line  Island 

2.  Institution  and  its  address: 

Town  of  Hempstead 

Department  of  Conservation  & Waterways 

1 Parkside  Drive 

Point  Lookout,  N.Y.  11569 

3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
teleniTone  nimbers: 

Commissioner  Harold  F.  Udell  - 431-9200 
John  D.  Zarudsky  - 431-9200 


4.  Interviewee(s)  — person(s)  ccnpletlng  information  request  and  person(s)  planning 
CMi  participating  in  personal  interview.  If  different,  so  indicate. 

Harold  F.  Udell,  Ccnmissiciner 
John  D.  Zarudsky 


5.  Agency(les)  funding  the  project: 
Town  of  Hempstead 
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6.  Dates  of  initiation  and,  if  applicable,  conpletion  of  thp  project: 

The  cause  of  the  project  - construction  of  the  Wantagh  Sewer  Line 
began  in  1972.  Preliminary  reduction  in  spoil  height  elevation  was 
done  in  1973.  Final  grading  to  Mean  High  Water  preparatory  to 
planting  was  carried  out  in  1974.  Project  continuing. 

7.  Site  description 

(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  secticxi 
of  indicated  chart  with  site  boundries  penciled  in,  if  possible. 

ATTACHED 

(b)  Is  siteja  dredged  material  disposal  area  /)^,  a natural  area  /_/,  or 
other  / _/?  If  other,  please  describe. 


(c)  the  sediments  at  the  site  unconfined  and  un£rotected  f^_or  protected 

/ J , confined  f _/ , hy  k breakwater  /_/ , a dike  /_/ , a groin  /_/ , or  other 
fj?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

Not  applicable 


(e)  Are  areas  involved  in  marsh  creation  regularly  /_/,  occasionally  /^, 
seldom  / _/ , always  / __/ , inundated?  Check  one  or  more . 

(f)  Are  physical  diaracteristics  of  sedim»it  mud  (silt  and  clay)  /_/,  sand 

, pebbles  /_y?  If  more  than  one  check,  double  check  dominant.  Please 
provide  pero«itages  if  available. 

95+%  Sand 


(g)  What  is  the  sediment  chemical  ccrposition  (KJeldahl  nitrogen,-  nitrate  and 
amonla  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 

% 

P Volatile 

Solids 

< 10  Ibs./acrel  <8  lbs. /acre  Av.  .37 
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(h)  What  is  the  range  (In  degrees)  of  the  surface  slopes  at  the  site?  ; 

What  Is  the  dominant  slope? 

Ifow  were  the  slopes  achieved  (e.g.  natural  or 
bu 1 1 dozer  grad 1 ng ) ? 

Areas  are  essentially  flat  or  with  minimum  slope.  I 

(i)  What  are  the  major  fetch  lengths  and  directions?  ’ { 

2,200’  SW  1500'  NW 

I 

(j)  What  wind  directions  prevail  and  dominate? 

During  what  months  are  the  dominant  winds  encoimtered?  j 

1 

March  - April  NW  July  - August  SW 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  the  site?  3.6'  _ 

Are  wind  influences  on  the  tide  dominant  / _J  , significant  , 
insignificant  / _/? 

Produces  wave  action  on  site.  I 

(l)  What  is  the  chemical  composition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 

unusually  high  concentrations)?  j 

Sal.  27.9-34.3  ppt;  Reactive  Nitrate  (ug-at  N/1)  - Aver,  of  4.58 
and  11.87.  Reactive  Phosphate  (ug-at  P/1)  - Aver  of  1.50  & 1.37. 

(m)  Were  there  any  site  pr^jaration  requirements  (e.g. , grading  to  ^)ecific 
elevations)?  Please  specify  generally.  Yes 

Site  graded  to  approximately  Mean  High  Water 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

Movement  of  large  volumes  of  spoil  material  during 
grading. 

(o)  Please  provide  reconmendations,  if  any,  for  site  preparation  based  igxjn 
experience. 

Accessory  canals  dug  by  dredge  into  spoil  area  equidistant  to  one  another 
to  facilitate  pushing  of  fill  minimal  distances  into  these  canals  by 
bulldozer.  Canals  left  partially  unfilled  to  allow  for  tidal  circulation. 

(p)  Please  provide  any  additional  information  and  ccnments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  creation  description: 


(a)  What  are  the  principle  objectives?  Most  productive  use  of  spoil  material; 
to  create  new  marshes,  to  replace  those  previously  filled  in  or  destroyed 
or  are  being  eroded. 
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(b)  Ploa-st'  fill  in  the  following  table  of  plant  species  =used,  plant  stock 
us<xi  (seeds,  ^rigs,  rhizomes,  seedlings(^  potted,  bare  root,  age'j^etc.), 
elevations  planted  (e.g. , MLW-MTL,  MTL-MHW,  AHW  to  +1,  where  MTL  = 
mean  tide  level  and  MIW  to  +1  = viw  to  one  foot  above  MHW),  month-year 
planted. 

tabu:  1 


(c)  Endemic  plant  stock  was  /__/  was  not  /j^  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

Seed  from  New  Jersey  and  Long  Islamd  was  used  to  grew  the  seedlings  planted. 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Environmental  Concern 


’ I 

! (e)  What  mechanian»  were  enployed  for  planting? 


bulb  planter 
planting  bar 
pointed  spade 
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(f)  If  fertilization  programs  were  adc^ted,  please  ccnplete  Table  2 
(code  refers  to  Table  1). 


TABLE  2 


m 

FERTILIZER  DESCRIPTICN 

AFPLICATICN  RATE 

Y!HEN  AND  HCW  SURFACE  OR 
SUBSURFACE)  APPLIED 

■ 

B 

C 

D 

E 

F 

G 

H 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  biomass  determination  results,  etc.)  In  the  following 
table  (code  refers  to  Table  1). 


i 


I 
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RESULTS 

OCCE  (Provide  literature  references  in  lieu  of  results  if  considered  desirable) 


Apf-iFoximately  70%  survival  of  peat  potted  seedlings  planted  in  1974. 


Seedling  survived,  and  growth  currently  being  evaluated;  1/4  acre  of 
seedlings  planted  in  mid-April  did  not  survive.  Tenperature  shock  and 
smll  size  of  seedlings  believed  to  have  been  limiting  factors. 
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pTea-st’  li.st  refomncos  to  available  published  material  (on  project) 
not  given  in  Table  3. 

Tidal  Marsh  Restoration  at  Hertpstead,  Long  Island,  by  ARTIOJi:  TO  APPEiAF 

Orville  W,  Terry,  Harold  F.  Udell,  and  John  Zarudsky.  Ibis  = IN  SHORE  AND 
article,  however,  cites  experimental  work  done  on  adjacent  BEACH  MAGAZINE 

pipeline  where  more  muddy  sediments  were  encountered. 

(b)  What  problems  (chemical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establishment? 

1.  Planting  of  young  bare  root  seedlings  too  early  (before  May)  in  seascn 

(morning  tarperatures  in  40°)  might  be  unproductive. 

2.  Some  peat  potted  seedlings  were  subject  to  wind  and  boat  generated  waves 

3.  Some  eating  of  stems  by  waterfowl  in  spring.  causing  displacement 

_ _ of  sediments 

(c)  The  problems  listed  in  9(b)  have  /x/  have  not  jj  been  resolved,  frxan  around 
If  the  problems  have  been  resolved,  please  describe  the  solutions.  roots. 

Delay  time  of  planting  until  May  unless  using  well  developed  stock. 

Some  erosion  expected;  if  it  increases  or  becomes  severe,  a low  berm 
should  be  constructed  on  the  wind  generated  side. 

(d)  Wildlife  have  have  not  / _J  utilized  created  marsh  areas  and 
wildlife  manEigenent  problems  do  /x/  do  not  /__/  exist.  If  manage- 
ment problans  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  r€.>ctified  and  if  so  by  »bat  means? 

Brewsing  of  new  shoots  by  Brant  in  the  spring  months.  Observed 
for  the  first  time  this  yeau:  (1975) . Damage  not  severe.  Brewsing 
expected  to  have  a prunning  effect  on  plants.  Vfe  will  oentinue  to  observe 
_ _ effects . 

(e)  Insect  problems  are  / J are  not  /x/  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creatlcm  project  at 
a similar  site. 

During  the  leveling  and  grading  of  the  site  by  bulldozer,  I would 
reoormend  leaving  at  least  a low  ridge  or  berm  one  foot  high  on  the 
side  facing  open  water  which  receives  the  effects  of  wind  generated  waves. 
Water  circulaticn  and  penetraticxi  of  the  site  would  occur  via  the 
accessory  canals  and  laterally  from  the  non-dominant  wind  and/or  boat 
generated  wave  side. 
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1976  - Work  on  North  Line  Island 

Approximately  two  acres  of  tidal  area  were  planted  on 
2-ft  centers  with  nursery  stock  of  S.  a 1 tern i fl ora  in  May 
and  June,  1976.  Plant  development  was  poor  and  was  not 
markedly  improved  through  fertilization  except  along  the 
seaward  edges  of  the  disposal  area.  It  is  expected  that 
high  salinities  of  the  intertidal  water  is  limiting  plant 
devel opment  in  the  interior  areas  of  the  site. 

Canada  geese  damage  of  the  planted  areas  was  particularly 
severe  during  September  - October  1976. 
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No.  5 


MARSH  CHEATICN  RESEARCH 
INFORMATION  RFIJIIEST 

April  1975 

IN?rRHCri(2NS  - Please  coiplete  this  infoiniation  request  as  thoroughly  as  possible. 
Use  "NA"  when  not  a^^licaJble  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  in.sufficient.  The  plantings  to  be  listed  in  Table  1 are'coded.  Please  use 
the  same  codes  in  TYibles  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevaticms,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  jq^ropriate  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  Hambleton  Island  (quarry  fill) 


2.  Institution  and  Its  address:  Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  nurb^s: 

Edgar  W.  Garbisch  301-745-9620 
Paul  B.  iiiloller 


4 Interviewee(s)  — persor.  s)  conpleting  information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 
Paul  B.  Woller 

5.  Agency(ies)  funding  the  project: 

Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 


B42_^ 


6-2 


I 


6.  Dates  of  initiation  and,  if  applicable,  ccnpletion  of  the  project: 
Initiated:  September,  1971;  Project  continuing. 


7,  Site  description 


(a) 


(b) 


Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  secticm 
of  indicated  chart  with  site  boundries  penciled  in,  if  possible.' 

U.S.  C & GS  Chart  No.  550  76°  14’  Long 

380  45-  Lat 


See  attached 


Is  site_a  dredged  material  disposal  area  /__/ , a natural  area  /_/ , or 
other  /^?  If  other,  please  describe. 


Intertidal  sand  flat  constructed  in  the  winter,  1971  using 
sediment  obtained  from  an  inland  quarry. 


(c)  Are  the  sediments  at  the  site  unconfined  and  unprotected  / __/_or  protected 
l_l , confined  /_/,  by  a breakwater  /_/,  a dike  /_/,  a groin  (~J  , or  other 
iy7  If  other,  please  describe. 

Portion  of  area  initially  provided  protection  using 
temporary  breakwaters. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

Temporary  breakwaters  constructed  of  PVC  tubing,  polyethylene 
sheets,  and  wood  were  installed  at  start  of  project  and 
provided  some  protection  to  most  exposed  portion  of  project 
site. 

(e)  Are  areas  involved  ip  marsh  creatiai  regularly  (\J , occasionally  fj , 
seldom  / J , always  / J , inundated?  Check  one  or  more . 


(f) 


Are  physical  rfiaracteristlcs  of  sediment  mud  (silt  and  clay)  /J^,  sand 
f'tj , pebbles  /_/?  If  more  than  one  check,  double  check  dcmlnant.  Please 


(g) 


provide  percentages  if  available. 

Pebble: 

2.0 

Very  coarse  sand 

: 0.1 

Granule : 

2.4 

Coarse  sand: 
Medium  sand: 

5 . 5 
34.8 

Fine  sand: 

30.4 

Very  fine  sand: 

8.7 

Silt: 

Clay: 


9.7 

6.5 


What  is  the  sediment  chonical  conposltion  (f(Jeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 


Organic  carbon:  0.059% 

Organic  nitrogen:  0.011% 


B43 


^ 0OM/N6O 


5-5 


(h)  What  is  the  rant;:e  (In  degrees)  of  the  surface  slopes  at  the  site? 

' lO  _ 5O  What  is  the  doninant  slope?  2® 

How  were  the  slopes  achieved  (e.g.  natural  or 
bill  Idozt^r  grading)?  slope  created  during  placement  of  fill 
material  at  site;  some  natural  grading  also  occurred. 

(i)  What  are  the  major  fetch  lengths  and  directions? 

2,2  mi  (3.5  km)  - SE;  2.0  mi  (3.2  km)  - NW 

(j)  What  wind  directions  prevail  SW  and  dominate?  NW 

During  what  months  are  the  dominant  winds  encountered? 

November  - March 

(k)  What  is  the  mean  lunar  tidal  amplitude  at  ;the  site?  1.4  f^  (43  cm) 
Are  wind  influen^ces  on  the  tide  dominant  / J , significant  /Xy, 
insignificant  / _/? 

(l)  IVhat  is  the  chemical  ccnposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)? 

Salinity:  8-12  0/00 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  specific 
elevations)?  Please  specify  generally. 

Tidal  flat  was  created  by  placement  of  fill  material  in 
subtidal  areas  alongshore.  Specifications  regarding 
elevations  and  slopes  of  the  tidal  flat  were  met  during 
the  filling  operation. 

(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

None . 


(o)  Please  provide  i^ecoimendations,  if  any,  for  site  preparation  based  upon 
experience. 


(p)  Please  provide  any  additional  information  and  caiments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Marsh  creation  description: 


(a)  What  are  the  principle  objectives?  To  (a)  explore  establishment  of  13 
species  of  salt  and  brackish  water  marsh  vegetation  from  greenhouse  culti 
vated  plant  stock  transplanted  at  the  site  and  (b)  determine  to  what  ex- 
tent the  established  vegetation  traps  sediment  eroded  from  adjacent  sec- 
tions of  unprotected  shore  at  the  site.  B46 
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(b)  Plf>a.s(‘  fill  in  the  following  table  of  plant  species  ased,  plant  stock 
u.sed  (seeds,  sprigs,  rhizomes,  seedlings, (Spotted,  bare  root,  ag^,  etc.), 
elevations  planted  (e.g.  , MTjW-WTL,  WTLr^MHW,  VHW  to  +1,  where  IXTli  = 
mean  tide  level  and  MHW  to  +1  = MHW  to  one  foot  above  MHW),  month-year 
planted. 


TAB1£  1 

NOTE:  all  plant  stock  of  Ma ry 1 and- V i rg i n i a origin  unless  otherwise  indicate 


- ■■  1 
OCDE 

PLAIVT  SPECIES 

PLAOT  STOCK 
(Age) 

EUVATICNS  PLANTED 

MCNm-YEAR  PLANIED 

B 

potted 
seedl ings 
(9  wks) 

MHW  - MHW  + 1ft 

May,  1972 

B 

potted 
seed  1 i ngs 
( 10  wks) 

MTL  - MHW  + 1ft 

April,  1972 

C 

potted 
seed  lings 
( 11  wks) 

MTL  - MHW  + 1ft 

April,  1972 

D 

potted 
seedl i ngs 
( 1 1 wks) 

MTL  - MHW 

Apri 1 , 1972 

E 

potted 
seedl ings 
( 12  wks) 

MTL<-  MHW 

April  , July  , 1972 

B 

Pani cum 
vi rgatum 

potted 
seedl  i ngs 
( 10  wks) 

MHW  < 

May,  1972 

G 

potted 
seedl i ngs 
( 11  wks) 

MTL 

July,  1972 

H 

Typha 

angusti folia 

potted 
seed  lings 
( 12  wks) 

MTL  - MHW 

July,  1972 

I 

Spa  r t i na 
alterniflora 

MTL<^-5MHW 

May  thru  July, 
1972 

cont i nued  on  4a 

(c)  Endfjnic  plant  stock  was  /X/  was  not  /J(/  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

Assateague,  Virginia;  middle  Chesapeake  Bay;  North  Carolina 
outer  banks. 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources?  Seed  of 
alterniflora  (North  Carolina)  provided  by  Dr.  E.D.  Seneca,  N.C. 
State  University.  All  other  seed  harvested  by  Environmental 
Concern  Inc.  and  plant  stock  cultivated  therefrom  by  Environ- 
mental Concern  Inc. 

(e)  What  mechanlans  were  enplo3red  for  planting?  ^ 

Seeding  accomplished  using  roto-tiller.  Plant  stock  incor- 
porated by  hand  (shovel). 


V*  -w  ,* 
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TABLE  1 
continued 


CODE  PLANT  SPECIES  PLANT  STOCK  ELEVATIONS  PLANTED  MONTH-YEAR  PLANTED 

(Age) . .. 

J 

Sj)aj^t  i na 

a 1 ^rn  i f 1 ora 

rfT.  Ca rol  1 na  ) i 

potted 
seedl 1 ngs 
8-15  wks  1 

MLW<  , ^ MHW 

May  thru  August 
1972 

K 

S p a r t i n a 
aj^tern  i f 1 ora 

seed 

MTL 

Apri 1 , 1973 

L 

Spa  rt i na 
a 1 tern i f 1 ora 

bare  root 
seedlings 
10  wks  4 

MLW  < , MTL 

June,  1973 

M 

Sc i rpus 

americanus  i 

potted 
seedl i ngs 
12  wksj 

MTL  5 , < MHW 

June,  1973 

N 

Sc i rpus 

olneyi  , 

potted 
seedl i ngs 
12  wks4 

MTL5  , MHW 

June,  1973 

0 

Sc i rpus 

robustus  , 

bare  root 
seedl  ings 
10  wks4 

MTL£  , MHW 

June,  1973 

a 

Juncus 

roemerianus  , 

potted 
seedl ings 
20  wks) 

MTL<  , <MHW 

July,  1973 

B 

dormant  pot- 
ted seedlings 
8-12  wks) 

MLW-^:  , 5MTL 

November,  1973 
thru  February,  1974 

1 

•-V 
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(f)  If  ferti 1 ization  programs  were  adopted,  please  complete  Table  2 
(code  refers  to  Table  1). 


Table  2 


Code  does  not  apply . 


Fertilizer  programs  initiated  in  1973  and  all  plant  stock 
present  at  the  site  was  fertilized  at  that  time.  Additional 
applications  were  made  in  1974  and  1975.  A mixture  of  ammonium 
nitrate  and  superphosphate  (4.5  N/IP)  was  broadcast  through- 
out the  planted  area  at  low  tide  on  each  application  date, 
at  a rate  of  100  Ib/N  and  22  lb  P/acre. 

Applications:  1973  - July,  August 

1974  - July,  August,  Septemoer 

1975  - August 


B49 


5-9 


TABLE  3 


RESUI.TS 

[Provide  literature  references  in  lieu  of  results  if  considered  desirable) 


SEE  ATTACHED: 
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TABLE  3 
RESULTS 


CODE 

A - H First  year  fatalities  of  plant  stock  of  all  these  species  Was 
generally  less  than  5%.  The  two  species  of  Typha  were  the 
least  able  to  withstand  wave  stress  and  thus  suffered  the  high- 
est percentage  of  fatalities  (i.e.,  85%). Grazing  of  the  new 
shoots  by  the  Blue  crab  also  contributed  significantly  to 
loss  of  Typha  spp.  transplants.  Fatalities  of  S^.  cynos  u ro  i des 
transplants  were  largely  related  to  elevation  wi th  1 ower 
elevation  transplants  having  a lower  survival  rate  than  those 
at  higher  elevations. 

Total  first-year  productions  (root  & aerial)  for  these  species 
are  given  in  Table  3a.  Certain  species  showed  a marked  sensi- 
tivity of  production  with  respect  to  elevation  with  production 
being  the  lowest  at  lower  elevations,  while  percent  root  values 
varied  between  the  species,  these  values  within  a species  were 
relatively  independent  of  elavation. 


1 - J First  year  survival  of  transplants  was  on  the  order  of  98%, 
irrespective  of  elevations  at  which  stock  was  planted,  the 
development  (i.e.,  age)  of  the  stock,  and  the  time  of  planting. 
Linear  regressions  were  derived  for  several  indices  of  plant 
growth  and  development  (root,  aerial, and  total  biomass,  number 
of  culms,  and  number  of  f 1 owers/transpl ant  - dependent  variables) 
/ with  total  time  under  cultivation  at  the  end  of  the  first 

j growing  season  (independent  variable).  Analysis  of  covariance 

was  used  to  test  for  differences  between  growth  of  transplants 
derived  from  seed  collected  in  North  Carolina  and  Virginia. 

The  results  of  these  calculations  showed  that  significant 
(P>.05)  correlations  of  production  (root,  aerial,  and  total 
dry  weights)  and  number  of  flowers  with  total  time  under  culti- 
vation were  found  to  exist  and  that  the  growth  of  seedlings 
derived  from  seed  from  Virginia  did  not  differ  from  that  of 
plants  originating  from  seed  collected  in  North  Carolina. 
Allthough  correlation  of  number  of  culms  with  time  under  culti- 
vation was  highly  significant  (P>.001)  for  Virginia  plants^ 
that  for  North  Carolina  plants  was  not  significant  (0 . 2 < P > 0 . 1 ) . 
Regression  lines  for  this  growth  indicator  were  different 
(P>.01)  with  that  for  North  Carolina  stock  having  a lower 
slope.  Virginia  origin  plant  stock  located  in  an  area  subject 
to  wave  stress  had  significantly  lower  aerial  and  root  product- 
ions and  significantly  higher  percent  root  value  than  did 
Virginia  transplants  not  subjected  to  wave  stress. 
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Predation  of  the  introduced  plant  stock  by  wildlife  was  severe 
during  the  winter  following  planting  as  Canada  geese  excavated 
and  consumed  approximately  70%  of  the  established  S^.  a 1 tern  i f 1 ora 
transplants.  Muskrat  feeding  was  largely  restricted  to  S. 
cynosur i odes  and  all  the  transplants  of  this  species  were 
removed.  Recovery  of  the  area  during  the  1973  growing  season 
was,  however,  rapid.  Most  of  the  transplants  had  flowered 
during  1972  and  the  seed  therefrom  produced  seedlings  through- 
out the  damaged  area. 

Aerial  productions  of  Virginia  and  North  Carolina  plant  stock 
during  the  1973  growing  season  were  determined  in  areas  which 
had  not  been  damaged  by  wildlife.  Live  standing  crops  of  both 
plant  stocks  were  greater  in  1973  than  in  1972  (Va:  400%  greater 
in  1973;  N.C.:  650%  greater  in  1973).  Unlike  first-year  pro- 
ductions of  the  plant  stocks  which  were  not  statistically 
different,  second -year  live  standing  crops  were  different 
(P>.001)  with  that  for  North  Carolina  stock  being  76%  greater 
than  that  for  Virginia  plant  stock. 

Indications  of  the  rate  of  recovery  of  the  damaged  area  were 
obtained  through  live  standing  crop  determinations  within  the 
damaged  area  in  1973,  1974,  and  1975.  The  1973  samples  were 
of  seedlings  derived  from  naturally  deposited  seed  and  gave  a 
mean  live  standing  crop  of  49.9  t 9.0g/0.25m2.  Live  standing 
crops  at  the  end  of  the  1974  and  1975  growing  seasons  were 
286.6  t 126.2g/0.25m'^  and  337.9  + 106g/0 . 25m^  , ‘res  pec  t i ve  1 y . 

The  live  standing  crop  value  obtained  in  1974  was  significantly 
greater  (P>.05)  than  that  in  1973  but  not  statistically 
different  from  that  of  1975.  Fertilizer  applications  to  this 
area  were  made  in  1973  and  1974. 


K In  both  seeded  areas  (protected  and  unprotected  with  respect 

to  wave  stress)  seed  germination  was  high  and  development  of 
emergent  seedlings  was  such  that  a relatively  uniform  stand  of 
1-3"  high  seedlings  was  present  within  two  months  after  seeding. 
Subsequent  growth  in  the  exposed  area  was  poor,  however,  and 
only  a few  seedlings  were  present  two  months  later.  Nutrient 
deficiencies,  wave  stress,  and  low  elevation  (MLW  - MTL)  were 
believed  responsible  for  the  poor  establishment.  Plant  estab- 
lishment in  the  sheltered  area  was  statistically  ( P<0.001) 
inferior  to  that  of  a comparably  sheltered  area  at  the  site 
containing  plants  derived  from  naturally  depos i ted^seed  in  2 
terms  of  aerial  production  (introduced  seed.  23.4  _ 4.0g/0.25m  ; 
naturally  deposited  seed:  49.9  - 9 . Og/0 . 25m^^ ) . Both  areas 
contained  statistically  insignificant  numbers  of  culms  (intro- 
ducedi  119.0  ^ 24.6  culms/0. 25m  ; natural:  133.0  ! 14.7  culms/ 
0.25m^).  Additionally,  the  naturally  seeded  area  contained 
19.0  4.0  i nf  1 orescences/0 . 25m^  while  none  of  the  plants  in 

the  artifically  seeded  area  had  flowered. 


Survival  was  estimated  to  be  on  the  order  of  85%  and  trans- 
plants were  reasonably  well  established  by  the  end  of  the  first 
growing  season.  Planting  was  on  1.5  ft  centers  and  individual 
transplant  sites  were  still  distinguishable  at  the  end  of  the 
first  growing  season. 
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M - N Whilp  initial  survival  was  good,  transplants  were  poorly  estab 
lished  by  the  end  of  the  first  growing  season.  Shading  by 
trees  lining  the  shore  and  vegetative  spread  by  nearby  plant- 
ings resulted  in  the  crowding  out  of  the  Sc i rpus  spp. 


0 Only  those  species  planted  near  the  MHW  elevation  survived  and 

their  first-year  establishment  was  poor,  largely  owing  to 
shading  by  shoreline  trees. 


P Even  under  optimum  greenhouse  conditions  the  growth  rate  of 

this  species  from  seed  was  markedly  slower  than  any  other  species 
studied.  Survival  of  transplants  at  the  site  was  very  low  with 
only  those  transplants  near  the  MHW  elevation  being  viable 
two  months  after  planting.  The  slow  growth  rate  coupled  with 
crowding  effects  from  the  spread  of  nearby  S.  a 1 tern i fl ora 
transplants  resulted  in  complete  loss  of  alT  transplants  by 
the  end  of  the  first  growing  season. 


Q Less  than  10%  of  the  transplants  produced  new  growth  in  the 

spring  of  the  following  year  and  was  independent  of  elevation 
and  time  of  planting.  This  result  was  primarily  attributed 
to  having  planted  the  transplants  too  deep  as  those  which  did 
produce  new  growth  were  planted  1 to  2 inches  below  the  sediment 
surface . 
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TABLE  3a 

First-year  production  data  for  eight  species  of  salt  tolerant 
aquatic  vegetation  planted  at  the  site  between  April  and  July,  1972. 
Samples  were  harvested  in  October,  1972. 


Code  Elevation®  Mean  Total  % i 

Production  Root 


A 

2.3 

116.5  + 6.5 

30.4 

+ 

1.4 

1.5 

25.4  i 17.0 

33.9 

+ 

5.9 

B 

2.1 

69.1  t 6.1 

54.8 

+ 

1.5 

0.8 

39.0  i 8.6 

53.5 

+ 

3.1 

C 

2.0 

146.9  + 54.5 

49.6 

+ 

3.5 

0.8 

52.8  + 11.3 

40.7 

+ 

3.8 

D 

1.4 

99.8  + 51.2 

63.4 

+ 

3.3 

0.7 

43.3  t 14.0 

56.9 

+ 

3.1 

E 

1.5 

251.5 

59.8 

1.1 

173.0 

60.5 

1.0 

49.8 

58.5 

F 

1.6 

60.8  + 27.6 

46.0 

+ 

3.6 

G 

0.6 

37.4  t 15.2 

74.1 

+ 

10.1 

H 

0.9 

102.4  t 30.8 

77.9 

2.7 

(a)  Elevation  in  feet  relative  to  MLW.  Tidal  amplitude  is  1.4  ft. 

(b)  Tabulated  values  are  in  g/transplant  and  are  the  means  of  three 
or  more  samples  unless  otherwise  indicated. 

(c)  Values  are  means  of  two  samples. 
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TABLE  3b 

First-year  production  data  for  Spa rt i na  a1 terni flora  transplants  planted 
between  April  and  July,  1972.  Samples  were  harvested  in  October,  1972. 


I — Production'^--, 

Seed  Date  Growth  ' % No.  No. 

Source  Age^^  Planted^  Period^  Elevation®  Aerial  Total  Root^  Culms  Flowers 


Va-l^ 

11.0 

4-26-72 

1 

39.0 

25.9 

72.1 

65.7 

77.3 

10.7 

(0.4) 

(1) 

(0.4) 

(22.2) 

(36.4) 

(7.8) 

(7.6) 

(1.7) 

Va-2  ’ 

11.3 

6-14-72 

32.9 

64.6 

143.2 

56.3 

108.8 

9.8 

(2.4) 

(29) 

(5.5) 

(6.8 

(51.7) 

(77.4) 

(6.9) 

(51.9) 

(5.7) 

N . C . 

12.2 

6-8-72 

35.2 

10.4 

69.5 

148.7 

53.3 

73.2 

11.2 

(2.6) 

(27) 

1 ■ — ■ — , 

(5.1) 

(3.1) 

(41.7) 

(59.4) 

(6.7) 

(29.5) 

(5.1) 

(a)  Tabulated  values  are  means  of  results  for  two  or  more  plantings.  Results 
of  each  planting  is  a means  of  six  or  more  samples.  Parenthetical  values 
denote  standard  deviations.  Each  transplant  contained  a mean  number  of 


7 t 2 seedlings. 

(b)  Length  of  time  (weeks)  stock  cultivated  in  greenhouse. 

(c)  Means  date  stock  planted  at  site  - Standard  deviations  are  in  days. 

(d)  Total  growth  period  (weeks) 

(e)  Elevation  ( in  cm  relative  to  MLW)  at  which  stock  planted.  Mean  tidal 
amplitude  is  43  cm. 

(f)  Dry  weight  in  g/transpl ant . 

'(g)  Means  determined  using  arcsine  transform  of  individual  values  of  (Xroot) 

vioo. 

(h)  Results  of  two  plantings  in  area  subject  ot  wave  stress. 

(ij  Results  of  fifteen  plantings  in  sheltered  area. 

(j)  Results  of  eight  plantings  in  sheltered  area. 


I 


es's 
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please  llsrt  references  to  available  published  material  (on  project) 
not  given  in  Table  3. 


(b)  Wliat  problems  (chemical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establishment? 

Plant  nutrient  availability  greatly  influenced  vegetative 
establishment  of  most  species.  Minor  problems  were  those 
associated  with  wave  stress,  elevation,  and  shading. 

(c)  TTie  problems  listed  in  9(b)  have  /x/  have  not  /_/  been  resolved. 

If  the  problems  have  been  resolved,  please  describe  the  solutions. 
Nutrient  defiencies  corrected  by  fertilizer  applications. 


(d)  Wildlife  have  /x/  have  not  /_/  utilized  created  marsh  areas  and 

wildlife  management  problems  do  do  not  /_/  exist.  If  manage- 
ment problens  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rc'ctified  and  if  so  by  what  means? 


Major:  Waterfowl,  primarily  Canada  geese. 

Minor:  Muskrat 

Very  Minor:  Blue  crab.  Deer 


See  attached 


(e)  Insect  problans  are  /_/  are  not  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  oonments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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Problem 


Action 


j 


Major:  Canada  geese  1.  Installed  netting  over  seaward- 

most  transplants  at  end  of  first 
growing  season.  Aerial  plant  parts 
were  cut  off,  1 inch  mesh  netting 
(metal  or  plastic)  placed  over 
plant  sites,  and  netting  anchored 
to  substrate  surface.  Subsequent 
year's  growth  emerges  through  not- 
ing and  root  systems  inmesh  not- 
ing. Installation  is  permanent 
and  lifetime  dependent  upon  material 
used  and  rate  of  sedimentation. 

Mesh  size  smaller  than  1 inch  im- 
pairs plant  development. 

2.  Approach  to  marsh  from  water  restric 
ted  by  placement  of  a barricade 
slightly  (5-lOft)  seaward  of  marsh 
edge.  Barricade  constructed  of 
posts  placed  8-12  feet  apart  with 
1/16"  diameter  line  strung  between 
posts.  Lines  should  be  placed  at 
elevations  between  MIL  and  MHW  and 
may  be  separated  by  as  much  as  1 to 
1.5  ft.  Installation  is  either 
temporary  or  permanent,  low  cost, 
and  requires  little  maintenance. 


Minor:  Muskrat  No  action  taken  as  damage  inflicted 

not  serious.  May  be  advisable  to 
control  populations  during  first 
two  years  of  marsh  establishment. 


Very  Minor:  Blue  crab, Deer  Deer  browsed  foliage  of  high  marsh 

vegetation  but  not  extensively.  No 
action  taken. 

Blue  crab  primarily  a problem  with 
regard  to  establishment  of  Typha  spp 
not  widely  used  in  marsh  creation 
in  salt  and  brackish  water  environ- 
ments. No  action  taken. 
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No.  6 


MARSH  CREATICN  RESEARCH 
INFORMATION  RlXJUIISr 

April  1975 

IN^TRIKTICNS  - Ploa.se  ccrplete  this  inforrreition  request  as  thoroughly  ;is  r*>ssible. 
Use  "NA"  when  not  aj^licable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  .spaces  allotted 
are  in.sufficiont . The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  samp  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  the.se  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  tran.splants  at  WTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  .snould  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  .should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

IV)6t  Office  Box  P 

St.  Michaels,  Maryland  21663  ’ 


1.  Project  identlficatlcm  name:  Hambleton  Island  - Natural  Shore  (sand) 

2.  Institution  and  its  address:  Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  nurbers: 

Edgar  W.  Garblsch  301-745-9620 
Paul  B.  Woller 


4.  Intervlewee(s)  — person(s)  completing  information  request  and  porson(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garblsch 
Paul  B.  Woller 

I 

5.  Agency(les)  funding  the  project: 

U.S.  Army,  Corps  of  Engineers 
Coastal  Engineering  Research  Center 
Kingsman  Building 
Fort  Belvoir,  Virginia  22060 
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6.  Dntps  of  Initial  i<m  and,  If  aiiplicable,  ocnpletlon  of  the  project: 
Initiated:  February,  1973;  Completed:  August,  1974 
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7.  Site  doscript ion 

> 

(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  .section 
of  indicatfxl  chart  with  .site  houndries  penciled  In,  if  possible. 

U.S.  C A GS  Chart  No.  550  76°  14'  Long  i.  ^ 

38°  45'  Lat  attached, 

(b)  Is  site_a  drcxlged  material  disposal  area  /_y,  a natural  area  /^,  or 
other  / /?  If  other,  please  describe. 


(c)  Are  the  sedimen^ts  at  the  site  uncoirfined  and  un£i*otected  /^_or  protected 
/_/,  confined  /_/,  by  a breakwater  /_/,  a dike  /_/,  a groin  or  other 

/ _/?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  rlpr^  breakwater,  wcxxlen 
groins).  „ ^ 


(e)  Are  areas  involved  in  marsh  creation  regularly  occasionally  /__/, 
seldan  / _/ , alwa5re  / J , inundated?  Check  one  or  more . 

(f)  Are  physical  characteristics  of  sediment  mud  (silt  and  clay)  jj,  sand 

, pebbles  / _y?  If  more  than  one  check,  double  check  danlnant.  Please 
provide  percentages  if  available. 

87%  Medium  to  very  coarse  sand 

10%  Fine  to  very  fine  sand 


(g)  What  is  the  sediment  chonlcal  caiposition  (KJeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 

Not  determined 


859 
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Figure  4,  Drawing  of  Hambleton  Island  showing 
sites  A,  B,  3,  and  4. 
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Figure  5.  Drawing  of  site  3 showing  the  elevation 


monitoring  transects  passing  through  the 
planting  areas  in  addition  to  those  areas 
subject  to  fertilization. 
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(h)  Wh.il  is  tJ»>  r.-ingc'  (in  ck'grees)  of  the  surface  slopes  at  the  site? 

3^  - 6°  Wiat  Is  the  doninant  slope?  5° 

How  were  the  slopes  achieved  (e.g.  natural  or 
lMilld<»V'r  finding)?  Natural 

(1)  What  are  tlie  ma,)or  fetch  lengths  and  directions? 

0. 7 mi  (1.1  km)  - NE 

(j)  What  wind  dirfjctions  prevail  SW  and  dominate?  nK 

During  wliat  months  are  the  doninant  winds  encountered? 

November  - March 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  ^he  site?  1.4  f|^  (43  cm) 
Are  wind  influences  on  the  tide  doninant  / J , significant  , 
Insignificant  / _/? 

(l)  What  is  the  chonical  ccnposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unu.sually  high  concentrations)? 

Salinity:  8-12  0/00 

(m)  Were  there  any  site  preparation  requirements  (e.g.,  grading  to  specific 
elevations)?  Please  specify  generally. 

None 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

None 


(o)  Please  provide  i^eccmnendations,  if  any,  for  site  preparation  based  upon 
experience. 

N.A. 


(p)  Please  provide  any  additional  infonnation  and  comients  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Marsh  creation  description: 


(a)  What  are  the  principle  objectives?  To  Identify  limitations  and  potentials 
for  vegetative  stabilization  of  unprotected  sandy  shores  and  to  determine  the 
capability  of  established  vegetation  to  Increase  elevations  through  sediment 
entrapment  as  a mechanism  for  shore  e^roslon  control. 
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(b)  Pl«'.i.s«>  fill  in  the  following  table  of  plant  .species  usfKl,  plant  .stock 

u.s«><l  (,‘.u'<xls,  sprigs,  rhizanes,  .seedlings,  (^t ted,  barcj  root,  etc.), 

elev.'ilions  planti^  (e.g.  , MLW-WTL,  WUr-WlW,  IflW  to  +1,  where  KfTL  = 
mi'an  lid*’  level  and  WIW  to  +1  = KBW  to  one  foot  above  WIW),  month-year 
plant<xi. 


TABLE  1 


OCDE 

PI  Am'  .sTT-riiJ> 

EUVATICNS  PLAmiD 

MOmil-YEAR  PIAmED 

A 

S j)  a r t i n a 
patens 

Potted 
seed  1 1 ngs 
(10-14  wks)  . 

MHW 

May,  1973 

B 

Spa  r t i na 
a 1 tern i flora 

Potted 
seedl 1 ngs 
(10-14  mk <;  1 

MLW  - MHW 

April,  1973 

c 

S. 

a 1 tern  : fl ora 

IlfSBCVfRI 

MLW  - MHW 

Apri 1 , 1973 

D 

E 

■ 

G 

H 

I 

(c)  Endemic  plant  stock  was  /j^  was  not  /j^/  used.  If  "was  not  used," 
indic.ate  gtxigraphic  origins  of  various  stock  used. 

Seed  collected  from  Assateague,  Virginia  and  Middle  Chesapeake  Bay 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Potted  seedlings  cultivated  from  seed  by  Environmental  Concern  Inc. 

(e)  What  mechanlans  were  arployed  for  planting? 

Shovel 
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(f)  If  fort  i I i/iition  proKiumB  were  adopted,  please  ccnplete  Table  2 
(cod('  n'fors  to  Table  1). 


TABLE  2 


DODE 

FllfTILIZIH  DESCRIPTION 

APPLICATION  RATE 

WHEN  AND  HOW  SURFACE  OR 
SUBSURFACE)  APPLIED 

■ 

Ammonium  nitrate 
Supfjpljos^hj^e 

37g  mixture  per 
transplant  site 

Surface  application 
June,  July,  August,  1973 

B 

Ammon i urn  n i tra te 

37g  mixture  per 
transplant  site 

Surface  application 
June,  July,  August,  1973 

C 

Not  fertilized 

D 

E 

V 

F 

G 

H 

I 

9.  Marsh  creation  results:  ' 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  bianass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  Itole  1). 
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RPSUIiTS 

Od#;  (Provide  literature  references  in  lieu  of  results  if  considered  desirable) 


See:  Garbisch,  E.W.  Jr.,  Woller,  P.B.,  and  McCallum,  R.J., 
"Salt  marsh  establishment  and  development,"  Technical 
Memorandum  No.  52,  U.S.  Army,  Corps  of  Engineers, 
Coastal  Engineering  Research  Center,  Fort  Belvoir,  Va., 
June,  19/5.  
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plpaso  H.st  n'fcnwos  to  available  published  material  (on  project) 
not  f^lvf'n  in  Talile  3. 


(b)  Wliat  probbw:  (clmnlcal,  physical,  biological,  and/or  mfjchan  leal ) 
havf?  be*en  encountered  with  regard  to  vegetative  establislrif^nt? 

No  problems  encountered. 


(c)  The  problems  listed  in  9(b)  have  j _j  have  not  ! _J  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 

N.A. 


(d)  Wildlife  have  !\J  have  not  /_/  utnized  created  marsh  areas  and 

wildlife  management  problems  ^ jj  do  not  exist.  If  manage- 

ment problans  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rc'ctiflfxl  and  if  so  by  what  means? 


(e)  Insect  problems  are  jj  are  not  l\l  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  Information  and  corments  that  you  feel 
might  be  usw'ful  to  en-sure  the  s?ucc.es5s  of  a marsh  creation  project  at 
a similar  site. 

Fertilization  generally  recommended  to  optimize  vegetative 
aevelopment  in  sandy  substrates 
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No.  7 


MARSH  CREATICN  RESEARCH 
INFORMATION  RFIQUIST 


April  1975 


INFrTRl'CTIONS  - Pleaso  ccitplete  this  information  request  as  thoroughly  as  possible. 
U.si'  "NA"  wtM>n  not  applicable  and  leave  blank  when  the  requested  infoimation 
is  unknown  or  not  available.  Use  the  backs  of  the  pa|?e.s  if  the  .spaces  allotted 
are  in.s  .ff  icient . The  plantings  to  be  ll.sted  in  Table  1 are  coded.  Please  use 
the  .sanr  codes  in  Table.s  2 and  3 when  de.scrlbing  the  fertilization  programs 
and  the  results  of  those  plantings.  For  exartple,  if  there  are  two  areas  of 
Mangrove  st'edllng  tran.splants  at  MTLr-MHW  elevaticms,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  apprc^riate  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  listed  \mder  Codes  A and  B.  Please  print  or 
type  and  return  to: 

4 


Environmental  Concern  Inc, 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  Hambleton  Island  - (Natural  Shore  - Silt 

and  Clay) 

2.  Institution  and  its  address: 

Environmental  Concern  Inc. 

P.O.  Box  P 

% St.  Michaels,  Maryland  21663 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  nunbers: 

Edgar  W.  Garbisch  301-745-9620 
Paul  'B.  Wol ler 

4.  Intervlewee(s)  — person(s)  ccnpletihg  information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.'  Garbisch 

Paul  B.  Woller 

5.  Agency(les)  funding  the  project: 

Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 
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6.  Dates  of  initiation  and,  if  applicable,  carpletlon  of  the  project: 
Initiated:  March,  1972;  Project  continuing. 


7.  Site  descript  ion 


(a) 


(b) 


Site  hx'ation  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicatcKl  chart  with  site  boundries  penciled  in,  if  possible. 


U.S.  CAGS  Chart  No.  550  76°  14'  Long 

, 38°, ^,5*  Lat  ^ 

Is  sitea  dredged  material  disposal  area  /_y,  a natural 

otiier  / If  other,  please  describe. 


See  attached 
area  , or 


(c)  ^e  thf'  se<lijTients  at  the  site  unconfined  and  unprotected  iy_pr  protected 
II,  confinfxi  /^,  by  a breakwater  /_y,  a dike  /_/,  a groin  !J , or  ^other 
/^?  If  other,  please  describe. 


(d)  If  .sediments  at  the  site  are  either  protected  or  ccmfined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins) . 

N.A. 


(e)  Are  areas  involved  in  marsh  creation  regularly  /Tj  , occasionally  /_/, 
.seldcm  / J , always  / J , inundated?  Check  one  or  more. 

(f)  ^ physical  characteristics  of  sediment  mud  (silt  and  clay)  l\j  , sand 
/_y,  pebfjlcjs  /_/?  If  more  than  one  check,  double  check  dominant.  Please 

provide  percentages  if  available. 

Sand:  15% 

Mud:  85% 


(g)  What  Is  the  sediment  chanlcal  ccnpoeltion  (Kjeldahl  nltrogMi,  nitrate  and 
amonia  nitrogen  phosphorus,  potasslm,  organic  carbon,  etc.) 

Not  determined 
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(h)  What  is  the  rajiRe  (In  of  the  surface'  slr^s  at  the;  site? 

^ _ gO  What  is  the  doninant  slope?  ^0 

How  were  the  slopes  achieved  (e.g.  natural  or 
Uilldozer  Rradinf,')?  Natural 

(i)  What  are  the  ma,ior  fetch  lenfjths  and  direc.tions? 

2.2  mi  (3.5  km)  - SE ; 0.25  mi  (0.4  km)  - E; 

2.0  mi  (3.2  km)  - NW;  1.7  mi  (2.8  km)  - SW. 

(J)  What  wind  directions  prevail  and  dominate? 

During  what  months  are  the  deminant  winds  encoxmtered? 

November  - March 

(k)  What  is  the  mean  lunar  tidal  amplitude  at  _the  site?  1.4  ft  (43  cm) 

Are  wind  influences  on  the  tide  dominant  / _/ , significant 
insignificant  / _y? 

(l)  What  is  the  chemical  cenposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  pre.sent  in 
unusually  high  concentrations)? 

Salinity:  8-12  0/00 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  s^x^cific 
elevations)?  Please  .specify  generally. 

Fallen  trees,  driftwood,  and  other  debris  removed  from  planting 
site. 


(n)  If  there  were  any  problems  associated  with  the  site  jireparat ion, 
please  describe. 

None 


(o)  Please  provide  recormendatlons,  if  any,  for  site  preparation  based  upon 
experience. 


(p)  Please  provide  any  additional  information  and  Garments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Ifeirsh  creation  description: 


(a)  What  are  the  principle  objectives?  To  Investigate  establishment  of 
*sh  vegetation  on  natural  shore  consisting  of  compact  sediments  having  high 
•centages  (>75%)  of  fine  particles  and  the  extent  to  which  the  established 
etatfon  serves  to  trap  and  retain  littoral  drift  and  reduce  soil  erosion. 
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(b)  Ploa-so  fill  In  tho  followinp  tal)le  of  pl.'uit  s7x?cies  as<>d,  plant  stock 

U5»xl  (5?e«ls,  fqiriRs,  rhlzmips,  soedl  inKS,  ^pottfxl,  baro  root,  af^  etc.), 
elevations  planted  (e.g.  , MliW-WTIi,  WTIz-KilW,  MHW  to  +1,  wIkto  WHj  = 
mean  tide  levt?l  and  WIW  to  +1  = MIW  to  one  foot  above  MHW),  month-year 
planted. 


TABl£  1 


(XDE 

PLAIfT  SPECIES 

ELEVATIONS  PI.AmTD 

MdTfm-YFJlR  PIVINTED 

B 

Spa  rti na 
alterni flora 

Peat  potted 
seedl 1 ngs 
(12-16  wks) 

MLW  - MHW 

March  , 1972  , July , 
1973,  Dec. -Feb. .1974 

B 

C 

D 

E 

B 

G 

H 

I 

(c)  Ehdemlc  plant  stock  was  /_/  was  not  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

Assateague,  Virginia 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 


(e)  What  mechanlans  were  enployed  for  planting? 

Gasoline  powered  mechanical  auger 

i 
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(f)  If  fortilizatlon  proRraniK  wore  adopted,  plea.se  corplete  Table  2 
(oock»  refers  to  "rable  1). 


TABLE  2 


1 

FT-niTILIZER  DESCRIPTION 

1 

APPLICATICW  RATE 

Win-Jl  AND  BOW  SURFACE  OR 
SUBSURFACi:)  APPLIED 

■ 

Ammonium  nitrate 
Superphosphate 

37g  mixture  per 
transplant  site 

Surface  application 
June,  July,  August,  1973 

B 

(4.b  N/IF) 

C 

% 

D 

E 

■ 

G 

H 

I 

9.  Marsh  creation  results: 


(a)  Plea.se  provide  any  quulltattve  or  quantitative  results  (e.g. , fatality 
percentages,  bLYnass  d«‘temlnati>'Hi  results,  etc.)  in  the  following 
table  (code  refers  to  '^ble  1). 
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RtSUI.TS 

OCOE  (Provide  literature  references  in  lieu  of  results  If  considered  desirable) 


No  standing  crop  determinations  were  made.  It  appears  that 
annual  fertilization  is  desirable  in  order  to  sustain  a new 
marsh  established  in  exposed  and  in  high  wave  energy  areas. 
Otherwise,  only  first  year  fertilizer  may  be  necessary. 
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ploast'  list  n'fomnces  to  available  published  material  (on  project) 
not  Kiven  in  Table  3. 


(b)  Wliat  probb'ms  (chomlcal,  physical,  biological,  and/or  mechanical) 

have  been  «'nrount('red  with  regard  to  vegetative  establisliremt?  ^ 

An  apparent  annual  decline  in  productivity  was  experienced  in 
areas  subject  to  high  wave  stress  and  which  were  never  fertilized 
or  fertilized  only  during  the  first  year. 

(c)  The  problens  listed  in  9(b)  have  have  not  /_/  been  resolved. 

If  the  problcins  have  been  resolved,  please  describe  the  solutions. 

Annual  fertilizations  sustain  maximun  productivity. 


(d)  Wildlife  have  / _j  have  not  utnized  created  marsh  areas  and 

wildlife  managanent  problems  do  !_J  do  not  exist.  If  manage- 
ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rt>ctlfied  and  if  so  by  what  means? 

Wildlife  excavations  of  vegetation  established  in  compact  sediments 
have  yet  to  be  encountered. 


(e)  Insect  problons  are  /_/  are  not  /X/  significant.  If  significant, 
what  are  the  problans  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  Information  and  ocmnents  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No.  8 


MARSH  CREATICN  RESEARCH 
INFTTRMATION  nHQU?:Sr 

April  1975 


INJTmilCTICNS  - Please  coiplete  this  information  reque.st  as  thoroughly  ;is  possible. 
Use  "NA"  wiH'n  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  5?paces  allotted 
are  insufficient.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  SfHxlllng  transplants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  feid;ilized  planting  should  be  listed 
under  the  appropriate  Ctode.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc, 

Poet  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  Hambl  eton  Island  - Dredged  Material 


2.  Institution  and  its  address:  Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  nunbers: 

Edgar  W.  Garbisch  301-745-9620 
Paul  B . Wol 1 er 


4.  Intervlewpe(s)  — person(s)  ccnpleting  information  request  and  person(s)  planning 
on  participating  in  personal  Interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 
Paul  B.  Woller 


5.  Agency(ies)  funding  the  project: 

U.S.  Army,  Corps  of  Engineers 
Coastal  Engineering  Research  Center 
Kingman  Building 
Fort  Belvoir,  Virginia  22060 


BZ7.  ... 
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6.  Dntos  of  initiation  and.  If  applicable,  ccnpletion  of  the  project; 
Initiated:  February,  1973;  Completed:  August,  1974 
Project  monitoring  on-going- 


7.  Site  description 
(a) 


(b) 


Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  sectlcwi 
of  indicated  chart  with  site  boundrles  penciled  In,  if  possible. 

U.S.  C & GS  Chart  No.  550  76°  14'  Long  . u j 

38°  45'  Lat  See_attached 

Is  site_a  dredged  material  disposal  area  , a natural  area  f _J , or 
other  /_y?  If  other,  please  describe. 


(c)  the  sedlmmts  at  the  site  uncoirflned  and  unprotected  /_y_or  protected 
!_/,  confined  /_y,  by  a breakwater  /_/,  a dike  /_/,  a groin  /_/,  or  other 
/ _/?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins), 

N.A. 


(e)  Are  areas  involved  1b  marsh  creation  regularly  , occasionally  /_/, 
seldan  /_/,  always  / _/,  inundated?  Check  one  or  more. 

(f)  ^e  physical  characteristics  of  sediment  mud  (silt  and  clay)  /^,  sand 
/^,  pebbles  / _/?  If  more  than  one  check,  double  check  doninant.  Please 

provide  percentages  if  available. 


Pebble:  0.0 

Very  coarse  sand 

: 0.3 

Silt: 

35.4 

Coarse  sand: 

1.2 

Clay: 

6.5 

Granule:  0. 1 

Medium  sand: 

3.4 

Fine  sand: 

17.2 

Very  fine  sand: 

36.0 

(g)  What  is  the  sedlmrat  chemical  coiposltion  (KJeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  phosphonjs,  potassim,  organic  carbon,  etc.) 

Organic  carbon:  0.42% 

Organic  n1trogen:0.05% 
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mCAn  tuhi  impUh/dt-i.* 


Figure  4,  Drawing  of  Hambleton  Island  showing 
sites  A,  B,  3,  and  4. 


V 
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Figuri-  f) . IvrawinR  of  site  4 showing  the  elevation 

Tionitoring  transects  passing  through  the  two 
planting  areas  in  addition  to  those  areas 
subject  to  fertilization. 
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(h)  Win  I is  tf»'  ningi’  (in  dt'^rtios)  of  the  surface  slc^s  at  thf?  site? 
1^’  What  is  the  danlnant  slope?  1° 

How  were  the  slc^ies  achieved  (e.g.  natural  or 
iHi  1 l(l< >/4‘r  grading)?  Natural 


(i)  What  are  the  ireijor  fetch  lengths  and  directions? 

2.2  mi  (3.5  km)  - SE 

(,j)  What  wind  directions  prevail  SW  and  dominate?  NW 

I>iring  wtiat  mnnth.s  are  the  daninant  winds  encountered? 

November  - March 

(k)  What  is  the  trepan  lunar  tidal  anplitude  at  _the  site?  1.4  (43  cm) 

Are  wind  Influences  on  the  tide  daninant  / _J , significant  /5^, 
insignificant  /_/? 

(l)  What  is  tin*  chmical  coiposition  of  the  receiving  water  at  the  site 
(annual  .salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)? 

Salinity:  8 - 12  0/00 

(m)  Wen*  there  any  site  preparation  requirements  (e.g. , grading  to  specific 
elevations)?  Please  jpecify  g«ierally. 

Site  preparation  involved  the  conversion  of  a subtidal  area  to 
an  intertidal  one  by  the  alongshore  placement  of  dredged  materials 

(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

Negl  igibl e. 


(o)  Please  provide  recoimendaticMis,  if  any,  for  site  preparation  based  upon 
experience. 


(p)  Please  provide  any  additional  information  and  ocirroents  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Marsh  creation  description: 


(a)  What  are  the  principle  objectives?  To  investigate  the  establishment  of 
greenhouse  cultivated  seedlings  of  marsh  vegetation  transplanted  in 
the  tidal  zone  of  a dredged  material  flat  consisting  of  a high  percent 
age  of  fine  sediments. 
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(b)  n<  ;i  .<  f I II  In  tho  follfwing  table  of  plant  species  astxi,  plant  stock 
usixi  ( .I'lxls,  .sj^riRs,  rhizones,  seedl Ings, (^potted,  bare  root,  agp),  etc.), 
ehn-Mt  ions  planted  (e.R.  , MLW-WTI,,  WTL-JflW,  WIW  to  +1,  where  WTL  = 
rrt'.in  I iili'  level  and  WIW  to  +1  = MHW  to  one  foot  above  MHW),  month-year 
phuitixi. 

TABI£  1 


OCDE 

PI  ANT  STiriES 

PLAffT  ^TOCK 
(Age) 

E1£VATICNS  PLAlfTED 

MOmi-YEAR  PlArfTED 

B 

Sj)  a r t i n a 
cynosu  ro i des 

Potted 
seedl i ngs 
(10-14  wks) 

MTL<  <^MHW 

May,  1973 

B 

Spart i na 
a 1 ternl  flora 

Potted 
seedl i ngs 
(10-14  wks) 

MIL  - MHW 

May,  1973 

C 

Potted 
seedl i ngs 
(10-14  wks) 

MIL  - MHW 

May,  1973 

D 

Potted 
seed  lings 
(10-14  wks) 

MLW  - MIL 

June,  1973 

E 

al terni f 1 ora 

Potted 
seedl ings 
(10-14  wks) 

MLW  - MIL 

June,  1973 

F 

S. 

al terni f 1 ora 

Potted 
seed  lings 
(10-14  wks) 

MLW  - MIL 

June,  1973 

G 

H 

< 

I 

(c)  Endemic  plant  stocl.  was  jTj  was  not  l\j  used.  If  '^was  not  used," 
indicate  Rf?opraphic  origins  of  various  stock  used. 

Assateague,  Virginia  and  Middle  Chesapeake  Bay 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Potted  seedlings  cultivated  from  seed  by  Environmental  Concern  Inc. 


(e)  What  tw>chanians  were  aiployed  for  planting? 
Shovel 
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(f)  If  f( ft  i I ion  programs  w?re  adopted,  pleast?  rxuplete  Tiiblf  2 
(crvlo  n'lors  to  Table  1). 

TABI£  2 


FIirriLIOTt  nivSCRIPTION 

APPLICATICN  RATE 

WHIH  AND  If  If  STRFAfi:  OR 

subsifkfact;)  Ai’n.im 

■ 

Ammon i urn  nitrate 
Superphosphate 
(4.5  N/lPi 

37g  mixture  per 
transplant  site 

Surface  application 
June,  July,  August,  1973 

B 

See  A 

See  A 

See  A 

C 

D 

See  A 

See  A 

Surface  application 
July  , August , 1973 

E 

See  A 

See  A 

F 

G 

H 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  bimiass  determination  results,  etc.)  in  the  following 
table  (axle  refers  to  Tkble  1). 


- ail 


RfSUI.TS 

CIM;  (Provide  literature  referf;nces  in  lieu  of  resialts  if  considered  desirable) 


I 

I 

I 


I 


See:  Garbisch,  E.W.,  Jr.,  Woller,  P.B.,  and  McCallum,  R.J., 

"Salt  marsh  establishment  and  development".  Technical 
Memorandum  No.  52,  U.S.  Army,  Corps  of  Engineers,  Coastal 
Engineering  Reaseach  Center,  Fort  Belvoir,  Va.,  June,  1975. 

Spartina  alterniflora  above  ground  standing  crop  data  for  1974 
and  1975  is  given  below.  By  1974,  differences  in  the  standing 
crops  of  transplants  originally  planted  on  2 ft  (0.6  m)  and  3 ft 
(0.9  m)  centers  were  not  statistically  significant  and  an  over- 


all increase  in  live  scanaing  crop  was  nocea  oecween  ano 

1974.  At  the  end  of  the  1975  growing  season,  the  live  above- 
ground standing  crop  had  decreased  significantly  (33%)  but  total 
standing  crops  at  the  end  of  the  1974  and  1975  growing  season 
were  comparable,  suggesting  that  a significant  amount  of  the  1974 


production  was  not  exporieo  rrom  cne  area  oy  tiues  or  tnruuyn 
decay. 


-Aboveground  Standing  Crop* 


Spaci ng 


Li ve 

1974  1975 


T 0 1 a 1 

1974,  1975 


Overa  1 1 


403.6+70.9  251.7+58.6  442.7171.1  392.7189.2 


(a)  Tabulated  values  are  in  g/0.25  m^  and  represent  the  means  of 

six  (1974)  and  three  (1975)  samples  harvested  at  the  MTL  elevatio 
In  October  of  the  indicated  years. 

(b)  Means  of  data  for  two  spacings. 
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ploa-sr>  list  rt'femncj's  to  available  inibllshed  material  (on  prrjjoct) 
not  Kiven  in  Table  3. 


(b)  What  problems  (chemical,  physical,  biological,  and/or  mfxihanir-al) 
have  been  encountered  with  n?gard  to  vegetative  establ islmr?nt? 

Subsurface  application  of  the  fast  release  fertilizer  at  time  of 
planting  in  the  low  permeability  substrate  led  to  plant  fatalities. 


(c)  The  problons  listed  in  9(b)  have  have  not  j _J  bf;en  resolvtxl. 

If  the  problems  have  been  resolved,  please  describe  the  wjlutions. 

Use  of  controlled  release  fertilizer  reduces  probability  )f  trans- 
plant fatalities  by  keeping  nutrient  levels  below  those  toxic  to 
plants. 

(d)  Wildlife  have  have  not  j _j  utl.lized  created  marsh  areas  and 
wildlife  management  problems  do  !\J  do  not  /_/  exist.  If  manage- 
ment problons  do  exist,  what  wildlife  create  the  problems  and  are 

} the  problems  now  r{?ctifi(?d  and  if  .so  by  what  means? 

Underground  plant  parts  excavated  and  consumed  by  waterfowl  and 
muskrats.  Protective  measures  involved  (a)  installation  of  netting 
on  sediment  surface  after  first  growing  season  and  by  (b)  installatior 
of  fence  along  seaward  edge  of  marsh. 

(e)  Insect  problems  are  / J are  not  j'^J  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 


i 
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No . 9 


MARSH  CREATICN  RESEARCH 
INTORMATION  RIXJUPST 

April  1975 

IN^TRUCTICHS  - Please  corplete  this  information  request  as  thoroughly  as  possible. 
Use  "NA"  wtH'n  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  in.sufficiont.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  cod(»s  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  fron  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  Rich  NecK  - (natural  snore) 


2. 

I 


Institution  and  its  address: 


Environmental  Concern  Inc. 
P.O.  Box  P 

St.  Michaels,  Maryland  21663 


« 


3. 


Persons  directly  responsible 
telephone  nimbi’s: 


for  the  project  and  their  respective  office 
Edgar  W.  Garbisch  301-745-9620 


Paul  B.  Woller 


4.  Interviewpe(s)  - - person(s)  ccnpleting  information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 
Paul  B.  Woller 

5.  Agency(ies)  funding  the  project: 

U.S  Army  Corps  of  Engineers 
Coastal  Engineering  Research  Center 
Kingman  Building 
Fort  Belvoir,  Virginia  22060 

I 


V 
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6. 


Dntps  of  Initiation  and,  if  applicable,  ocnpletlon  of  the  project: 
Initiated:  February,  1973  Completed:  August,  1974 


7.  Site  description 


(a) 


(b) 


Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  .section 
of  indicated  ciiart  with  site  boiindries  penciled  in,  if  possible. 


U.S.  C i GS  Chart  No.  1225  76°  16'  Long  See  attached 

38°  ,41  ' Lat  ^ 

Is  site_a  dredged  material  disposal  area  /__/ , a natural  area  /Jy,  or 
other  /__/?  If  other,  please  describe. 


(c)  Are  the  sedlm^ts  at  the  site  unconfined  and  un£rotected  or  protected 

!_J , confined  , by  a breakwater  fj,  a dike  /_/,  a groin  , or  other 
/ _/?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  stiiictures 
and  materlsLls  were  used  (e.g. , earthen  dike,  rlpr^  breakvrater,  wooden 
groins) . 

Riprap  groin 


(e)  Are  areas  involved  in  marsh  creation  regularly  , occasionally  / J , 
seldom  /_/,  always  / __/,  Inundated?  Check  one  or  more. 

(f)  Are  physical  characterlsjtlcs  of  sediment  raid  (silt  and  clay)  / _/,  sand 
fy , pebbles  /_/?  If  more  than  one  check,  double  check  dominant.  Please 

provide  percentages  if  available. 

92%  medium  to  very  coarse  sand. 


(g)  What  is  the  sediment  chonlcal  con|3osltic)n  (KJeldahl  nitrogen,  nitrate  and 
amonla  nitrogen  ptnephorus,  potassiun,  orgBnic  carbon,  etc.) 

Not  determined 
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(h)  Wliat  II*'  raJl^?'  (In  (k'fjroes)  of  the  surface  slopes  at  the  site? 

40  . f,o  What  Is  the  dcmlnant  slope?  co 

How  wf^re  the  slopes  achieved  (e.g.  natural  or 
bnl  l(li '.■>  V le  ading)? 

Natural 

(i)  Wliat  avi'  I hi'  ire\lor  fetch  longl^hs  and  directions? 

6.4  mi  {8.7  km)  - N,NW;  16.7  mi  (27  km)  - S,SW 

(j)  What  wind  directicsis  prevail  sw  ®nd  dominate?  nW 

During  wfiat  mt>nth.s  are  the  dcininant  winds  encountered? 

November  - March 

(k)  What  i.s  the  mnar  lunar  tidal  anplitude  at  _the  site?  1.2  ft_(37  cm) 
Are  wind  influences  on  the  tide  dominant  /_/,  significant  jy  , 
insignificant  / _j? 

(l)  What  is  the  chemical  coiposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)? 

Salinity:  8-12  0/00 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  specific 
elevations)?  Please  ^)ecify  generally. 

None 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  de.scribe. 

i 

None 

(o)  Pleast'  provide  i^eccmnendations,  if  any,'  for  site  prepsiratlon  based  upon 
experience. 

N.A. 

(p)  Pleaw'  provide  any  additional  information  and  caiments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Ifexsh  creation  description: 


(n)  Wltal.  ail'  Um'  iirlnclplo  oli.iectlves?  ^0  identify  limitations  and  potentials 
for  vofjctative  *.  L<ili  1 M /<i  L ion  of  open  and  groin  protected  sandy  shore  and  to 
determine  the  capability  of  established  vegetation  to  increase  elevations 
through  sediment  entrapment  as  a mechanism  for  shore  erosion  control. 
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(b)  Pb':u;('  Till  In  t.fK'  folPjwing  table  of  plant  species  used,  plant  s-tcx^k 

us»h1  (NtMds,  sprigs,  rhizomes,  seedlings,  (potted,  bar€?  root,  agfj),  etc.), 
elf'vat  inns  planted  (e.g.  , MLW-MTI.,  WTIj-MHW,  WIW  to  +1,  whore  WTL  = * 
mc'.'ui  I ide  level  and  NflW  to  +1  = WIW  to  one  foot  above  MHW),  month-year 
plantt'd. 

TABLE  1 


OCTE 

PI  AM'  .•'^n  riis 

PLAOT  .MGCX 

ELEVATIONS  PLAOTH) 

MCrmi-YFAR  PIAlfrED 

A 

Amiiio^  h i 1 a 
brev  1 i i (ju  i a ta 

potted 
seed  lings 
(10-14  wks). 

MHW+1  ->  MHW  + 2 

May,  1973 

B 

A. 

brev i 1 1 gu 1 ata 

potted 
seedi i ngs 
(10-14  wks) 

MHW+1  MHWr2 

May,  1973 

C 

Distich  1 i s 
spi cata 

potted 
seedi i ngs 
(10-14  wks) 

MHW->  MHW  + 2 

May,  1973 

D 

D. 

s p 1 ca  ta 

potted 
seedi i ngs 
(10-14  wks) 

MHW-»  MHW  + 1 

May,  1973 

E 

Spa  rt i na 
patens 

potted 
seedi i ngs 
(10-14  wks) 

MHW-+  MHW+1 

May,  1973 

F 

S. 

patens 

potted 
seedi  i ngs 
(10-14  wks) 

MHW-+  MHW  + 1 

May,  1973 

G 

Sparti na 
a 1 tern i f 1 ora 

potted 
seedi i ngs 
:i0-14  wks) 

MTL>  -+  MHW+1 

May,  1973 

H 

S. 

al tern i flora 

potted 
seed  lings 
(10-14  wks) 

MTL>  -+  MHW+1 

May,  1973 

I 

S. 

al terni flora 

potted 
seed  lings 

:IQ-I4  Wksl. 

MHW  < 

June,  1973 

J-K* 

(c)  Endanic  plant  stock  was  jj  was  not  jy  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

Assateague,  Virginia  - Middle  Chesapeake  Bay 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Potted  seedlings  cultivated  from  seed  by  Environmental 
Concern  Inc. 


*0 


(e)  What  mechanisms  were  enployed  for  plant ing?S hovel 
j potted 


a1 terni f 1 ora 


S . 

* aiterniflora 


seedi 1 ngs  MHW  S 

(10-14  wks) 
potted  MHW^ 

seedi 1 ngs 
(10-14  wks) 


June,  1973 
June,  1973 


9-7 


(f)  If  r<  rl  ili/jil  ion  profiranis  vw?re  adopted,  please  coiplete  Table  2 
(c’(xle  refers  to  Tjible  1). 


TABLE  2 


XOE 

n-37TIUZI3{  DlJ^-im^lON 

APPLICATKK  RATE 

WHEN  AND  HOW  SURFACE  OR 
SUBSURFACE)  APPLIED 

■ 

Ammon i urn  nitrate 
Superphosphate 
(4.5N/1P1 

37g  of  mixture 
per  transplant 
site 

Surface  application 
June,  July,  August,  1973 

B 

C 

See  A 

See  A 

See  A 

D 

E 

See  A 

See  A 

See  A 

■ 

/ 

G 

See  A 

See  A 

See  A 

H 

— 

I 

See  A 

See  A 

Surface  application 
July,  August,  1973 

J See  A 

W.  Marsh  creation  results; 


Surface  application 
June,  1973 


(a)  Plea.se  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blonass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  T^ble  1). 
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tabij:  3 


OCt>F 

RIOSUI.TS 

d^)vid<'  lilcratur*'  n • fore •ncx's  in  lieu  of  rr?sults  If  considf'nKi  desirable) 

A 

See:  Garbisch,  E.W.,Jr.,  Woller,  P.B.,  and  Callum,  R.J., 

"Salt  marsh  establishment  and  development".  Technical 
Memorandum  No.  52,  U.S.  Army,  Corps  of  Engineers, 
Coastal  Engineering  Research  Center,  Fort  Belvoir, 

B 

Virginia,  June  , 1976 . 

C 

plra.'ir  list  refon^ncoK  to  available  published  material  (on  project) 
not  jt'ven  in  Talile  3. 


(b)  What  pn)bl«ms  (chtmical,  physical,  biological,  and/or  nxichjuii  cal ) 
have  IxM'n  encountt'red  with  rt^rd  to  vegetative  estaljl istnat? 

Wave  stress  at  site  sufficiently  intense  that  vegetation 
below  MHW  elevation  could  not  be  established. 


(c)  The  problans  list(xi  in  9(b)  have  /_/  have  not  been  resolvtfd. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 

Establishment  of  vegetation  oelow  MHW  elevation  not 
persued  further  at  this  site. 


(d)  Wildlife  have  l~J  have  not  /X/  utHized  creat^  marsh  areas  and 

wildlife  management  problems  do  /_/  do  not  exist.  If  manage- 

ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  recti  firxl  and  if  .so  by  what  means? 


(e)  In.sect  problans  are  / J are  not  /X/  significant, 
what  are  the  problems  and  how  were  they  resolved? 


If  significant. 


(f)  Please  provide  any  additional  information  and  oemnents  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No.  10 


MARSH  CREATICN  RKSEARTH 
ir^FDRMATION 

April  1975 

HOTRIKTriONS  - Plea.se  corplete  this  infotmxtinn  request  a.s  thoroughly  :i.s  FX)ssible. 

Use  "NA"  when  not  afplicable  and  leave  blank  when  the  requested  information 

is  unkncTwn  or  not  available.  U5?e  the  backs  of  the  pages  if  the  spaces  allotted  > 

are  in-suff icient . The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 

the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 

and  the  reswlts  of  these  plantings.  For  exanple,  if  there  are  two  arr^as  of 

Mangrove  53eedllng  tran.splants  at  WfL-MHW  elevations,  one  which  was  fertilized 

and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 

(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 

under  the  ^propriate  Code.  In  Table  3 the  results  fran  the  fertilized  and 

unfertilized  plantings  should  be  ll.sted  under  Codes  A and  B.  Please  print  or 

type  and  return  to: 


Environmental  Concern  Inc. 

I\»t  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name: 

T red 

Avon  R i V ( 

»r  (natural  sh 

2.  Instituticm  and  its  address: 

Envi 

ronmental 

Concern  Inc. 

P.O. 

Box  P 

St. 

Michaels  , 

Maryland  2166 

3.  Persons  directly  respcwislble  for  the  project  and  their  respective  office 
telephone  nuri}^^: 

Edgar  W.  Garbisch  301-745-9620 
Paul  6 . Wol 1 er 


4.  Intervlewee(s)  — person(s)  coipletlng  information  request  and  FX'rson(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 

Paul  B.  Woller 


5.  Agency(les)  funding  the  project: 

U.S.  Army,  Corps  of  Engineers 
Coastal  Engineering  Research  Center 
Kingman  Building 
Fort  Belvoir,  Virginia  22060 
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6. 


D»t«'s  of  in  it  i.il  ion  and,  if  applicable,  ccrpletion  of  the  project: 
Initidtpd:  It'hruary,  1973  ; Completed:  August,  1974 


7.  Site'  descript  ion 


(a) 

U.S 

(b) 


Site  locat  ion  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indu  ated  chart  vnth  site  houndries  penciled  in,  if  possible. 


See 


C A (hart  No.  1225  76°  ll’Long 

380  41'Lat 

Is  site  a (iitxijtfxl  material  disposal  area  /_y,  a natural 
otlK'r  / /'  If  other,  please  describe. 


attached 
area  , or 


(c)  ^e  thf-  sediments  at  the  site  uncorrfined  and  unprotected  or  protected 
/_y,  confin.'d  /jy,  by  a breakwater  /_/,  a dike  /_/,  a groin  f^j , or  other 
/ _/?  If  other,  please  describe. 


(d)  If  .sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  bresdroater,  wooden 
groins) . 

Ri prap  groin 


(e)  Are  areas  involved  in  marsh  creation  regularly  ^y,  occasionally  /_/, 
seldfm  /_/,  always  / __/,  inundated?  Check  one  or  more. 

(f)  ^e  phy.sical  characteri.stics  of  sediment  nud  (silt  and  clay)  /jy,  sand 

X I'fJ , pf.-bbk?s  j'yi  If  more  than  one  check,  double  check  dominant.  Please 
provide  percentages  If  avsdlable. 

31%  Gravel;  51%  Sand  (very  coarse  to  medium);  10%  Mud. 


(g)  What  is  the  sediment  chanlcal  conpoeltlcn  (KJeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 

Not  determined. 
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Drawing  of  site  2 showing  the  elevation 
monitoring  transects  passing  through  the  six 
planting  areas. 
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(h)  What  is  tlie  r:ui(t<'  (in  dofcroos)  of  the  s?urfa(x?  slopes  at  th*;  site? 

2°  - 6°  What  is  the  danlnant  slope?  4® 

How  wi^re  the  slopes  achieved  (e.g.  natural  or 
hiilldozer  fp'adin^;)?  ^ , 

Natural 

(i)  What  are  the  ma^jor  fetch  lenfjths  and  directions? 

7.4  mi  (12.0  km)  - SE;  2.2  mi  (3.5  km)  - NE 

(j)  W'uat  wind  directions  prevail  SW  and  dominate?  NW 

During  what  months  are  the  dominant  winds  encountered? 

November  - March 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  ;the  site?  1.4  ft  (43  cm) 
Are  wind  influences  on  the  tide  dominant  / J , significant  I'fJ , 
insignificant  / _y? 

(l)  What  is  the  chemic.al  cenposition  of  the  receiving  water  at  th<‘  site 
(annual  salinity  range  and  any  known  constituents  that  are  pn*sent  in 
unu.sually  high  concentrations)? 

Salinity:  8 - 12  0/00 

(m)  Were  there  any  site  pr^)aration  requirements  (e.g.  , grading  to  specific 
elevations)?  Please  ^jeclfy  generally. 

None 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

N.A. 


(o)  Please  provide  recomnendations,  if  any,  for  site  preparation  bastxi  upon 
experience. 

N.A. 


(p)  Please  provide  any  additional  information  and  ocranents  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Marsh  creation  description: 


(a)  What  are  the  principle  objectives?  To  identify  limitations  and  potentials 
for  vegetative  stabilization  of  open  and  groin  protected  sandy  shores 
and  to  determine  the  capability  of  established  vegetation  to  Increase 
elevations  through  sediment  entrapment  as  a mechanism  for  soil  erosion 
consol.  BlOO 
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(b)  Plf'xsi'  fill  in  th«’  following  table  of  plant  species  usrxl,  plant  .stock 
u.s<'<i  (scfxls,  sjirigs,  rhizcines,  seedlings, ^potted,  bare  root,  agrp,  etc.), 
elevations  p1ant«>d  (e.g.,  MIjW-WTI.,  WTIj-MHW,  1®1W  to  +1,  wh<?re  = 
mr'.an  tide  level  :uid  MIW  to  +1  = MHW  to  one  foot  above  MHW),  month-year 
planted. 

TABLE  1 


OCTE 

PIANiT  SPBCIl^? 

— 

ITVOT  j?rocK 
(Age) 

ELEVATICNS  PLAimD 

Mormi-YEAR  Pi.Aimi) 

B 

Ammoph i 1 a 
brevi 1 iqulata 

potted 
seed  1 i ngs 
( in-14 

MHW+1 

May,  1973 

B 

A. 

breviliqulata 

potted 
seedlings 
( 10-14  wk«;l 

MHW  + 1 

May,  1973 

C 

D i s t i c h 1 i s 
s p i ca  ta 

potted 
seedlings 
( 10-14  wksl 

MHW-wMHW+1 

D 

potted 
seedl i ngs 
( 10-14  wksl 

MHW-*-MHW  + l 

May,  1973 

E 

Spart i na 
patens 

potted 
seedl i ngs 
( 10-14  wksl 

MHW-v-MHW+1 

May,  1973 

F 

i- 

patens 

potted 
seedl i ngs 
( 10-14  wksl 

MHW-^MHW+1 

May,  1973 

G 

Sparti na 
^ te rn i f 1 ora 

potted 
seedl i ngs 
( 10-14  wksl 

>MLW  , < MHW 

"ay.  1973 

H 

S. 

al tern i f 1 ora 

potted 
seedlings 
( 10-14  wksl 

>MLW  , < MHW 

May,  1973 

I 

S. 

a 1 tern i fl ora 

potted 
seedl i ngs 
[ 10-14  wksl 

>MTL 

• June,  1973 

J 

( 

S. 

a 1 t_ern  i f 1 ora 
2j — EtiUnrilc  plant  s 

potted  seed 
1 i n g s ,G  0 - 1 4 
Lock  was  / / wa. 

>MTL 

wksj 

5 not  used.  If 

June,  1973 
was  not  used," 

indicate  geographic  origins  of  various  stock  used. 


Assateague,  Virginia;  Middle  Chesapeake  Bay 
(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Potted  seedlings  cultivated  from  seed  by  Environmental  Concern  Inc., 
P.O.  Box  P,  St.  Michaels,  Maryland  21663 


(e)  What  mechanlsns  were  enf>lo3^  for  planting? 


Shovel 


(f)  If  fi'rti  1 Izatlon  profrrjims  wrf'  adopted , please  ccnplete  T:ible  2 
(code  refers  to  T^ble  1). 


TAni£  2 


n-3friI,IZF3l  DFSCHimON 


Ammonium  nitrate 
Superphosphate 
(4.5  N/IP) 


APPI.ICATICN  RATE 


WHEN  AND  new  SURFACE  OR 
SUBSURFAd-:)  APPI.IED 


37g  mixture  per  Surface  application 
transplant  site  June,  July,  August,  1973 


See  A 


See  A 


See  A 


See  A 


See  A 


See  A 


See  A 


See  A 


See  A 


See  A 


Surface  application 
July,  August,  1973 


Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  biemass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  T^le  1). 
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please  li.st  n'ferr'ncos  to  available  published  material  (on  project) 
not  given  in  Tal)le  3. 


(b)  Wbat  problons  (ch<mlcai,  physical,  biological,  and/or  mtxihan leal ) 
lave  been  encountered  with  rt^gard  to  vegetative  esdal)! islireat? 

Wave  stress  and  abrasion  of  aerial  plant  parts  resulting 
from  wave  movement  of  gravel  sized  particles  limited 
plant  establi shmen t . 

(c)  The  problems  listed  In  9(b)  have  /_/  have  not  !_J  been  re59olvt?d. 

If  the  problems  have  bee'n  re?solved,  please  de4?cribe  the  .solutions. 

Transplanting  nursery  stock  during  most  active  part  of 
growing  season  (June  & July)  minimizes  loss  due  to 
sediment  abrasion. 

(d)  Wildlife  have  fj  have  not  /X/  utHlzed  creat^  marsh  areas  and 
wildlife  management  problems  ^ jj  do  not  ffj  exist.  If  manage- 
ment problens  do  exist,  what  wildlife  create  the  problems  and  are 
the  pixjblems  now  recti  fiixl  and  if  so  by  what  means? 


(e)  Insect  problans  are  /_/  are  not  /x_/  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No.  11 


MARSH  CREATICN  RESEARai 
imiRMATION  lUlQirRST 

April  1975 


IN^TTRUrriONS  - Ph'Ofx'  corplete  this  infonrcition  ret^uest  ;is  thorout^hly  ;i.s  fxjssible. 
Use  "NA"  ftiK'ti  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  in.suf ficitnt  . The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  T^les  2 and  3 when  de.scribing  the  fertilization  programs 
and  the  re.sults  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  .st^edling  transplants  at  WfL-lfW  elevations,  one  which  was  fertilized 
and  one  which  wa.s  not,  the.se  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  R).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  .should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

FVjst  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  Long  Point  Island  (natural  shore) 

(sand , silt,  and  clay) 

2.  Institution  and  its  address:  , „ 

Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 


3. 


Person.s  directly  re.sponsible 
telephone  nurters: 


for  the  project  and  their  respective  office 
Edgar  W.  Garbisch  301-745-9620 
Paul  B.  Holler 


4.  Interviewee(s)  — person(s)  oonpleting  Information  reque.st  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 
Paul  B.  Holler 

5.  Agency(iee)  funding  the  project: 

James  Rouse,  owner  of  Long  Point  Island 


BIOS 


f 
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6.  Dntrs  of  itiil  i:U  ion  and,  if  applicable,  ccnpletion  of  thf?  proJc>ct : 

Initiated  January,  1973.  Quantitative  data  acquired  thru  April, 
1974.  Periodic  site  inspections  still  being  made. 


7.  Site  description 

(a) 

(b) 

(c)  ^e  the*  -scxliiiients  at  the  site  unconftned  and  un£rotected  / J^_or  protected 
/_/,  confined  /_/,  by  a breakwater  /_/,  a dike  /_/,  a groin  /_/,  or  other 
/ _y?  If  other,  please  describe. 


Site  hx'aiion  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicalfKl  chart  with  site  boundries  penciled  in,  if  possible. 

U.S.  C & GS  Chart  No.  550  76°  41'  Long 

38°  46.'  Lat 

Is  site_a  dr(>dged  material  disposal  area  !_J , a natural  area  , or 
other  / /?  If  other,  plea5)e  describe. 


See  attached 


(d)  If  sc-diim-nts  at  the  site  are  either  protected  or  confined,  what  structiu^ 
and  material.s  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins) . 

N.A 


(e)  An-  ar.'iis  involved  in  marsh  creation  regularly  lij , occasionally  jj, 
selckin  / /,  always  / _/,  Inundated?  Check  one  or  more. 


(f)  Ar*'  physical  characteristics  of  sediment  nud  (silt  and  clay)  /X/,  sand 
X /Xy,  ixlrfdes  / J7  If  more  than  one  check,  dcxible  check  danlnant.  Please 


pmvidi'  percentages 

if  available. 

Pebb 1 e . 0.0 

Very  Coarse  Sand; 

: 0.1 

Silt: 

15.7 

Granule'  0.0 

Coarse  Sand: 

0.7 

Clay: 

11.5 

Medium  Sand: 

18.4 

Fine  Sand:  ' 

40.6 

Very  Fine  Sand: 

13.0 

(g)  What  is  the  sediment  chemical  ccnixMltion  (KJeldahl  nitrogen,  nitrate  and 
monia  nitrogen  phosphonus,  potae^ia,  organic  carbon,  etc.) 


Not  determined. 
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Figure  1.  Map  of  the  Southern  portion  of  Long  Point  Island 
showing  the  location  of  benchmarks (BM) , turning 
points(TP),  profile  leveling  and  shoreline  eros- 
ion monitoring  stations,  plastic  groin  experiment, 
and  planting  sites. 
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(h)  What  Is  the  ranRe  (In  degrees)  of  the  surface  slopes  at  the  site? 

2°  - 6°  Wliat  Is  the  dcmlnant  slope?  5° 

How  wflere  tin;  slopes  achieved  (e.g.  natural  or  ^ 
bulldozer  grading)?  Natural  slope  ' 

(i)  What  ore  the  myor  fetch  lengths  and  directions? 

2.7  mi  (4.4  km)  NW;  1.5  mi  (2.4  km)  S,SW 

(j)  What  wind  directions  prevail  SW  and  dominate?  NW 

During  what  month-s  are  the  dominant  winds  encountered? 

November  - March 

(k)  What  is  the  mean  lunar  tidal  junplitude  at  _the  site?  _ 

Are  wind  influences  on  the  tide  dominant  / _/,  significant  /J(/, 
inslEnlflcant  IJl  j ^ ft  (37  cm) 

(l)  What  is  the  chemical  com^xxsition  of  the  receiving  water  at  the  site 
(annual  .salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)? 

Salinity  8 - 12  0/00 

(in)  Were  there  any  site  preparation  requirements  (e.g.,  grading  to  ^Jecific 
elevations)?  Please  specify  generally. 

No 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

N.A. 


(o)  Please  provide  i^ecommendations,  if  any,  for  site  preparation  based  upon 
experience. 

N.A. 


(p)  Please  provide  any  additional  information  and  cemnents  that  you  feel 
might  be  helpful  for  futiire  site  selections  and  preparations. 


8.  Uarsh  creation  description: 


(a)  What  are  the  principle  objectives?  To  determine  the  feasibility  of 
establishing  Spartina  alterniflora  (a)  along  a natural  shore  subject 
to  seasonal  wave  stress  and  the  extent  to  which  the  vegetation  (1)  traps 
littoral  drift  and  (2)  reduces  shore  erosion;  (b)  along  the  foot  of  a 
bulkhead  to  stabilize  existing  sediments.  B109 
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(b)  Pit  (ill  in  I 1m'  fol  IcTwinR  table  of  plant  species  asf?d,  plant  stock 
usttl  -:pri(ts,  rbi/mes,  seedlings,  (potted,  ban?  rcxit , agr?)i  etc.), 

ell  \ il  lorv.  planttd  (e.g.  , MI^W-WTI,,  WTI^MHW,  l#W  to  +1,  wh<?re  WTIj  = 
r»  :ui  I iili  level  and  WW  to  +1  = MMW  to  one  foot  above  MllW),  month-year 
pl.ml  , 

TABL£  1 


(c)  Endemic  plant  stock  was  /_/  was  not  f\J  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

Assateague,  Virginia 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 


(e)  What  mechanians  were  aiployed  for  planting? 
Shovel  and  gasoline  powered  auger. 

BllO 


V." 


(f)  If  ft'rt  ili/.af  ion  pmpn'amK  were  adopted,  please  ccrplete  Table  2 
(cfxic'  nMers  to  Table  1). 


TABLE  2 


FIin'TI.lZIH  ni.SCRIPTION 

Ammonium  nftrate 
Superphosphate 
(4^_5  


Same  as  A 


Same  as  A 


APPLICATICW  RATE 


37  g mixture/ 
plant  site 


Same  as  A 


Same  as  A 


WHEN  AND  HOW  SURFACE  OR 
SUBSURFACE)  APPLIED 


Surface  application 
June,  July,  August,  1973 


Surface 

appl i cati on 

July,  1974  only 

Surface 

appl i cati on 

June,  July,  August, 

1973 

Surface 

appl i cati on 

August, 

1973;  July, 

1974 

Marsh  crc?ation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  bianass  determination  results,  etc.)  In  the  following 
table  (code  refers  to  Table  1). 
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TABLE  3 

_ RI^TjLT^  ~ ■ 

Code  (Provide  literature  references  in  lieu  of  results  if  considered 
desirable) 


A-B  First-year  survival  of  transplants  along  the  natural  shore  was  great- 
er than  80%  with  majority  of  losses  occurring  at  the  lower  elevations. 
Loss  of  transplants  resulting  from  washout  was  10%.  Total  production 
for  the  first  growing  season  was  found  to  be  markedly  influenced  by 
both  elevation  and  fertilization  (see  Table  4).  Total  production  of 
fertilized  transplants  at  each  elevation  was  generally  twice  that  of 
unfertilized  transplants  at  corresponding  elevations.  Irrespective 
of  fertilizer  treatment,  total  production  at  the  MHW  elevation  was 
generally  the  greatest  with  differences  between  MHW  +lft  and  MTL 
generally  not  significant.  Effects  of  fertilization  and  elevation  on 
total  production  were  indicated  to  be  independent.  Differences  in 
percent  root  were  significant  only  for  fertilizer  treatment  with 
unfertilized  transplants  having  greater  root  percentages.  Plant 
establishment  of  fertilized  transplants  by  the  end  of  the  first  grow- 
ing season  was  judged  excellent  although  individual  transplant  sites 
were  still  visually  detectable.  Littoral  drift  accumulation  within 
certain  planted  areas  ranged  between  0.1  and  0.5  ft.  Winter  survival 
of  the  plantings  was  excellent  for  fertilizer  treated  areas  but  on 
the  order  of  20%  for  unfertilized  areas.  Second-year  growth  resulted 
in  uniform  coverage  of  fertilized  areas.  Additional  fertilizer  appli- 
cations did  not  assist  previously  unfertilized  areas  to  recover  from 
the  winter  damage  and  become  established.  These  unfertilized  areas 
were  void  of  vegetative  cover  at  the  end  of  the  second  growing  season. 

P Survival  of  transplants  along  the  bulkhead  during  the  first  six  months 
^ on  the  order  of  25  - 30%.  Less  than  50%  of  the  transplants  were  lost 
as  a result  of  wash-out.  Wave  stress,  particularly  that  arising  from 
backwash  of  waves  breaking  on  the  bulkhead,  was  responsible  for  the 
high  losses  in  this  area.  Fertilization  had  no  visible  effect  on  plant 
establishment.  Within  9 months  after  planting  there  were  no  surviving 
transplants  . 

P First-year  survival  was  on  the  order  of  50%  with  25%  of  the  transplants 
being  lost  as  a result  of  wash-out.  Fertilization  produced  visually 
detectable  increases  in  plant  pigment  and  aerial  production  relative 
to  untreated  transplants.  By  the  end  of  the  second  growing  season, 
surviving  transplants  had  become  well-established  although  the  cover- 
age of  the  area  initially  planted  was  non-uniform  as  a result  of  early 
transplant  losses.  Overall  plant  development  was  judged  to  be  inferior 
to  that  of  the  other  plantings  and  is  ascribed  to  shading  of  the  area 
by  shoreline  trees. 
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Data  pertaining  to  the  first-year  production  of  Sparti na  a1 terni flora 
planted  at  Long  Point  Island  in  May,  1973.  Samples  were  harvested  in 
October,  1973.  Statistical  analysis  performed  using  analysis  of  var- 
i ance^  . 


Code 

Total 

Product i on^ 

%Root 

No . 
Culms 

Mean  Culm 
Height  (cm) 

No. 

FI owers 

(MHW+1) 

140.8  t 24.7 

46.1 

+ 

3.8 

32.7  t 9.8 

50.5  t 9.6 

5.0  t 3.0 

''^r-iHW) 

232.5  I 45.6 

37.9 

+ 

8.8 

44.3  ! 12.4 

79.7  i 14.3 

13.7  t 5.1 

(MTL) 

189.9  I 29.6 

43.4 

+ 

5.4 

112.7  i 29.0 

41.7  t 9.9 

» 

11.3  t 3.0 

ean 

187.7 

42.5 

63.2 

57.3 

10.0 

(MHW+1 ) 

62.9  t 7.4 

49.5 

+ 

18.6 

22.3  t 10.8 

N.D.*^ 

6.0  + 2.0 

t (MHW) 

r 

120.3  t 40.6 

55.8 

+ 

4.8 

40.1  t 8.3 

N.D.<^ 

7.8  + 3.3 

(MTL) 

36.5  t 16.0 

61.3 

+ 

7.3 

43.0  t 17.8 

N.D.^ 

5.3  + 4.2 

;an 

73.2 

55.5 

35.1 

N.D.*^ 

6.4 

Analysis  of  Variance  (Total  Production) 

Source  of  Variation  LSD®. 05  81.2 

.01  113.8 

.001  160.8 

Elevation  (E)  10.458** 

Fertilization  (F)  63.840*** 

Interaction  (E  X F)  2.318'^^ 


.'Tabulated  values  are  means  of  three  samples  and  are  on  a per  plant  basis. 
. Dry  weight  (aerial  & root)  in  g per  plant  site. 

. Not  determined. 

. Statistical  significance  at  probability  levels  indicated  by:  0.955  P< 

0.99;  **=  0.995  P ^ 0.999;  ***-  PrO.999. 

. Least  significant  differences. 
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plrasi'  li  :(  n'f('n'nceK  to  available  published  material  (on  project) 
not  K''-"''  ill  Talile  3. 


(b)  What  pi'ohh’ms  (chmical,  physical,  biological,  and/or  mechanical) 
have  ln'i-n  encountered  with  regard  to  vegetative  establislment? 

(a)  Shading  along  tree-lined  portions  of  shore. 

(b)  Wave  stress  along  bulkhead. 


(c)  The  prohUms  li.sted  in  9(b)  have  /_/  have  not  /j^  been  re.solved. 

If  th('  probh^ms  have  been  resolved,  please  describe  the  5»lutlons. 

Resolution  of  (a)  would  involve  removal  of  shading  branches  of  trees 
in  order  to  provide  direct  sunlight  for  at  least  30%  of  the  photoperiod 
during  the  growing  season.  Resolution  of  (b)  not  persued. 


(d)  Wildlife  have  fTf  have  not  /__/  utilized  create  marsh  areas  and 

wildlife  management  problems  do  !_J  do  not  /-jJ  exist.  If  manage- 
ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rectified  and  if  so  by  what  means? 


(e)  Insect  problems  are  /_/  are  not  /jj/  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide!  any  additional  information  and  oenments  that  you  feel 
might  tx'  u.s<‘ful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 

It  is  recommended  that  for  high  energy  sites  such  as  this:  (a)  well- 
developed  plant  stock  be  planted  as  early  in  the  spring  as  is  feasible; 
(b)  institute  and  continue  appropriate  fertilization  programs  as  may 
be  required.  It  has  been  found  the  alternate  year  fertilizations  of 
planted  areas  subject  to  high  wave  stress  during  the  growing  season 
will  be  sufficient  to  sustain  maximum  plant  productivity. 
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A 


No.  12 


MARSH  CREATICN  RESEARCH 
INFT«MATION  RMJUEffr 

April  1975 

I.NJTTRHCTICrC  - Plea.se  coiplete  this  infoimit, ion  request  as  thorouj^hly  ;is  pcxssible. 
Use  "NA"  when  not  applic^le  and  leave  blank  when  the  requested  information 
is  unkn<Twn  or  not  available.  U.se  the  backs  of  the  pages  if  the  5?paces  allotted 
are  in.sufficient.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  re.sults  of  the.se  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  .seedling  transplants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  apprc^riate  Code.  In  T^le  3 the  results  fron  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663  ° 


1.  Project  identification  name: 

Susquehanna  D< 

»1  ta 

2.  Institution  and  its  address: 

Envi ronmental 

Concern 

Inc . 

P.O.  Box  P 

St.  Michaels, 

Maryland 

21663 

3.  Persons  directly  r<\sponsible  for  the  project  and  their  respective  office 
telephone  ntnnbers: 

Edgar  W.  Garbisch  301-745-9620 
Paul  B . Woller 

4.  Interviewee(s)  — person(s)  conpleting  information  reque.st  and  pt*rstm(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 

Paul  B.  Woller 

5.  Agency(ies)  funding  the  project: 

State  of  Maryland 

Department  of  Natural  Resources 
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6.  Dntc's  of  initiation  and,  if  a|)pl  icai)lo,  ccnpletion  of  tho  pro.J(?ct : 
March,  1 '1 7 3 thru  November,  1973 


7.  Si  to  di'srriplion 

(a)  Silo  location  (C  & GS  Chart  No.  and  coordinates).  Plea.s<?  attach  section 
of  indicated  chart  with  site  boundries  penciled  in,  if  possible. 

U.S  C & GS  Chart  No.  572-SC  76° 

39° 

(b)  Is  siU‘_a  dredK(>d  material  disposal  ar<;a 
oUv'r  ( J7  If  other,  please  describe. 


(c)  ^o  the  sediniOTts  at  the  site  unconfined  and  un£rotected  /j^/jor  protected 
II,  confined  /_/,  by  a breakwater  /_/,  a dike  /_/,  a groin  ! _J , or  other 
[_!'>  If  other,  please  describe. 


S?'  Lat^  attached 

/_/ , a natural  area  I'fJ , or 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins) . 

N.A. 


(e)  Are  art*as  involved  in  marsh  creation  regularly  /jj/,  occasionally  /_y, 
s(*ld(in  /_/,  always  / _J , inundated?  Check  one  or  more. 


(f)  Are  physical  characteristics  of  sedijnent  raud  (silt  and  clay)  sand 

X ! ^ ' P^'t>bles  / _y ? I f more  than  one  check , double  check  doninant . Please 
provide  percentages  if  available. 


Pebble:  0.0 

Granule:  0.0 


Very  Coarse  Sand:  0.0 
Coarse  Sand:  0.4 
Medium  Sand:  3.8 
Fine  Sand:  68.4 


Very  Fine  Sand : 10.4 

Silt:  14.2 

Clay:  2.8 


(g)  What  is  the  sediment  chemical  ccnposition  (KJeldahl  nitrogen,  nitrate  and 
amtxiia  nitrogen  phoi^honis,  potassium,  organic  carbon,  etc.) 

Not  determined 
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(h)  What  IS  tU'  ranj?’  (In  degrees)  of  the  surface  slopes  at  th<i  site? 

3-5^’  What  is  the  daninant  slope?  5° 

JkTw  wore  the  slc^s  achieved  (e.g.  natural  or 
t)ulUii>,-ir  leading)?  Natural  slope 

(i)  What  arc  tiu’  ma,jor  fetch  lengths  and  directions? 

6 mi  (9.6  km)  S,  SE;  3.7  mi  (5.9  km)  W,  SW 

(j)  What  wind  di nations  prevail  SW  and  dominate?  NW 

During  wtiat  mnnths  are  the  dominant  winds  encountered? 

November  - March  , 

(k)  What  is  th«  int'an  lunar  tidal  anplitude  at  the  site?  1 . 7 ft_(52  cm) 
Are  wind  influen^ces  on  the  tide  dominant  /_/,  significant  , 
inslgni ficant  /_/? 


(l)  What  is  tiK'  chfinical  coiposition  of  the  receiving  water  at  the  site 
(annual  .salinity  range  and  any  known  constituents  that  are  present  in 
unu.sually  high  concentrations)? 

Mean  Salinity:  0.7  0/00  3/73  thru  11/73 

(m)  Were  there  any  site  preparation  requiremaits  (e.g. , grading  to  specific 
elevations)?  Please  specify  generally. 

No 

(n)  If  there  were  any  problems  associated  with  the  site  preparation,  I 

please  describe.  j 

N.A. 

(o)  Please  provide  reccmnendatlons,  if  any,  for  site  preparation  based  uptm 
experience . 

N.A. 

(p)  Plea.se  provide  any  additional  information  and  ccnments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Ifarsh  creation  description: 

(a)  What  ar»’  the  principle  objectives?  To  explore  the  feasibility  of  veg- 
etative establishment  and  substrate  stabilization  by  seeding  and  planting 
dormant  rhizome  sections  and  various  age  seedlings  of  fresh-and  salt- 
water emergent  marsh  vegetation. 
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(b)  Plr:use  fill  In  the  folkwinf?  table  of  plant  species  usf?d,  plant  stock 
used  (seeds,  sprigs,  rhizcrnes,  5;eedlings,^pf)tt«l,  bare  root,  agf’)^  etc.), 
elevations  planted  (e.g.  , MI.W-Wrij,  WTL-MHW,  MHW  to  +1,  whfjre  MTL  = 
mean  tide  level  and  WIW  to  +1  = WIW  to  one  foot  above  MHW),  month-year 
planted. 


TABI£  1 


OCDE 

PLATfT  SPECIES 

1 

PLAlfT  5T0CK 
(Age) 

ELEVATIONS  PLANTED 

MDNm-YFJlR  PLANTED 

B 

rh i zomes 

MLW  - MTL 

March,  1973 

B 

Typha 
1 ati fol  la 

rh i zomes 

MLW  - MTL 

March,  1973 

B 

Sc i rpus 
ol ney i 

rh i zomes 

MLW  - MTL 

Apri 1 , 1973 

D 

S.  olneyi 

MLW  - MTL 

Apr i 1 , June,  1973 

E 

S.  olneyi 

potted 
seedl i ngs 
(5  mos) 

MLW  - MTL 

April,  1973 

B 

S.  olneyi 

bare  root 
seedl i ngs 
(3  mos) 

MTW  - MTL 

Apri 1 , 1973 

G 

Sci rpus 
amer i canus 

bare  root 
seedl i ngs 
(3  mos) 

MTW  - MTL 

Apri 1 , May , June 
1973 

H 

S.  americanus 

potted 
seedl i ngs 
(4  mos) 

MLW  - MTL 

Apri 1 , June  , 1973 

I 

S.  americanus 

potted 
seedlings 
(6  mos) 

MLW  - MTL 

June,  1973 

(continued) 


(c)  Bidanic  plant  stock  wa-'’  - y ww.  j'fj  used.  If  "was  not  used," 
indicate  geograf^ic  origins  of  various  stock  used. 

Middle  Chesapeake  Bay;  Asiateague,  Virginia 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

Cultivated  from  seed  by  Environmental  Concern  Inc.,  P.O.  Box  P 
St.  Michaels,  Maryland  21663 

(e)  What  mechanlEms  were  oiployed  for  planting? 

Bare  root  and  small  (2y)  peat-potted  stock  planted  by  hand  and 
by  mechanical  transplanter.  All  other  stock  planted  by  hand. 
Seeding  accomplished  using  roto-tlller. 
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(b)  PIpxso  fill  In  the  following  table  of  plant  .species  used,  plant  stock 

used  (seeds,  sprips,  rhizomes,  f?eedllngs, (potted,  barf?  root,  a«^,  etc.), 
elevations  planted  (e.g. , MLjW-WTL,  WTLr4flW,  *ilW  to  +1,  where  WTIj  = 
mean  tide  level  and  WIW  to  +1  = MIW  to  one  foot  above  MHW),  month-year 
planted. 


TABLE  I 
Cent i nued 


(TTE 

PIA^f^  SPECIES 

1 

PlJWr  57TOCK 
(Age) 

ELEVATIONS  PI^WTED 

MCrmi-YEAR  PIANTED 

■ 

Sc  i rj)u  s 
robus  tus 

bare  root 
seed  1 i ngs 
(3  mos ) 

MLW  - MIL 

Apr i 1 , May , June 
1973 

■ 

S. 

robus  tus 

potted 
seed  lings 
(4  mos) 

MLW  - MIL 

Apri 1 , 1973 

■ 

Spartina 
a1  tern i fl ora 

seed 

MLW  - MTl 

Apri 1 , 1973 

M 

S. 

al  lerni flora 

bare  root 
seed  lings 
(3  mos) 

MLW  - MTL 

April  , May , June 
1973 

N 

S. 

a 1 terni flora 

potted 
seedl i ngs 
(3  mos ) 

MLW  - MTL 

Apri 1 , May , June 
1973 

0 

i- 

a 1 tern  1 fl ora 

potted 
seedl i ngs 
(4  mos) 

MLW  - MTL 

July.  1973 

i 

Spartl na 
cynosuroi des 

seed 

MLW  - MTL 

Apri 1 , 1973 

■ 

S. 

cynosuroldes 

'bare  root 
seed  lings 
[ 3 mos) 

MIL 

April,  1973 

R 

Pan  i cum 
V 1 rga  turn 

seed 

MLW  - MTL 

April,  1973 

(c)  Ehdfinlc  plant  stock  was  / / was  not  / J used.  If  "was  not  used," 
indicate  geographic  orlgln-s  r>f  various  stocJt  used. 


(d)  If  plant  stocks  SBn>  purchased,  what  were  the  sources? 


(e)  What  niBCfaanlan  were  fufiloyed  for  planting? 
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(f)  If  frrt  lli/ation  prcntrams  adopted,  please  ccrplete  Table  2 

refers  to  T:ible  1). 


TAHI£  2 


! 

1 

xni; 

FUrriLIZER  DISCRIITION 

AH’LI  CATION  RATE 

Win-H  AND  now  SURFACE  C« 
SUBSURFACE)  APPLIED 

* 

Ammonium  nitrate 
Superphosphate 

300  lb  N/acre 
66  lb  P/acre 

Surface  application  in 
August,  1973 

N 

July 

Urea 

100  Ib/acre 

Surface  application  in 
July,  1973 

0 

Urea 

30g/plant  site 

Subsurface  application 
in  July , 1973 

0 

Slow  release 
(Scotts,  34-5-5) 

30g/pl ant  site 

Subsurface  application 
in  July , 1973 

N 

June 

Ammonium  nitrate 

Superphosphate 

(4.5N/1P) 

Subsurface  application 
i n August , 1973 

Magnesium  sulfate 
(MgS04-7  H2O) 

3g/plant  site 

Subsurface  application 
in  August,  1973 

Calcium  nitrate 
(Ca  (N03)2-4  H2O) 

1 5g/pl an t site 

Subsurface  application 
in  August,  1973 

■ 

Ammonium  nitrate, 
Superphosphate,  and 
maonesium  sulfate 

f 45g  mixture  + 
3g  MgS04)/plant 
s i te 

Subsurface  application 
in  August,  1973 

N 

June 

(45g  mixture  + 
15g  Ca(N03)2/ 
Plant  site 

Subsurface  application 
in  August,  1973 

* All  surviving  plantings 
9.  Marsh  creation  results: 


(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blcmass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  Ttole  1). 
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TABLE  3 
Results 


CODE 

A-B  Less  than  20%  of  the  transplants  produced  aboveground  growth  during 

the  growing  season.  Clipping  of  emergent  shoots  by  waterfowl  inhibited 
later  growth  of  survivors.  No  plants  were  in  evidence  by  June. 

C-F  Survival  was  on  the  order  of  80%  for  oldest  plant  stock  and  (fecreased 
in  the  order  E,D,F,C,  with  approximately  20%  of  C producing  above- 
ground growth.  Degree  established  (new  shoots,  coverage)  was  in  the 
decreasing  order  given  above.  Wase  stress  and  possibly  low  elevation 
adversely  affected  this  species.  Response  to  fertilization  was  not 
vi sua 1 ly  detectabl e . 


G-I  Survival  of  all  plant  stock  was  approximately  80%.  Establishment  by 
6 and  H was  comparable  but  inferior  to  that  of  I.  Judged  best  of  all 
$ c i r p u s spp.  planted  to  withstand  wave  stress.  Response  to  fc^tiliz- 
a 1 1 on  was  negligible.  Establishment  was  greater  at  higher  elevations 
than  at  lower  elevations.  j 


J-K  Survival  of  K greater  than  J.  Wave  stress  resulted  in  loss  of  above- 
ground growth.  Overall  survival  and  eventual  degree  of  establishment 
was  lowest  of  all  Sc i rpus  spp. planted.  Response  to  fertilization  was 
not  detectable.  Low  elevation  at  which  planted  may  be  partly  respons- 
ible for  poor  growth. 

L Seed  germination  was  high  and  seedlings  were  present  within  a month 

of  seeding.  Survival  of  emergent  seedlings  was  low  presumably  owing  to 
wave  stress  and  sediment  transport.  Although  the  seeded  area  occupied 
some  of  the  highest  elevations  at  the  site,  the  highest  elevation  was 
approximately  MT.  Thus,  elevation  also  contributed  to  poor  seeding 
survival  and  growth.  Growth  was  considerably  poorer  than  in  seeded  areas 
in  higher  salinity  portions  of  the  Chesapeake  Bay.  By  July,  less  than 
20%  of  the  total  seeded  area  contained  vegetation  deriving  from  seed. 
Seedlings  exhibited  no  response  to  fertilizer  treatment. 


M-0  Survival  of  all  transplants  was  on  the  order  of  90%  irrespective  of 
the  method  of  planting.  Transplant  establishment  was  superior  to  all 
species  planted.  Data  pertaining  to  first  year  production  of  selected 
plantings  is  compiled  In  Table  4.  Mean  total  production  for  0 was  sta- 
tistically greater  than  M (Ma>)  and  (June)  but  not  different  than  N 
(May).  N (May)  total  production  was  greater  than  productions  of  both 
N (June)  and  M (May)  with  tnr  latter  difference  being  greater  chan  the 
former.  Values  for  0/0  root  ranged  between  45.2%  and  56.3%  and  were 
not  statistically  different  for  the  harvested  plantings.  Only  N (May) 
set  a significant  number  of  flowers  (6.7/plant  site).  Mean  culm  heights 
for  N (May),  N (June),  end  0 were  comparable  (22.0  cm  to  27.6  cm)  and 
greater  than  that  for  M (May).  Mean  numbers  of  culms/plant  site  ranged 
from  67.7  to  95.7.  Response  to  general  and  specific  fertilizer  treat- 
ments were  largely  visually  undetectable.  Only  treatment  of  N (June) 
with  ammonium  nitrate-superphosphate  with  added  calcium  nitrate  pro- 
duced a dectectable  increase  in  pigmentation. 


continued . 


B122 


12-9 


TABLE  ^ continued 
Resul ts 

P Seed  germination  and  survival  of  seedlings  was  low  (<20%).  Area 
seeded  was  void  of  seedlings  approximately  1 month  of  emergence. 
Loss  was  attributed  to  inability  of  this  species  to  survive  at  low 
elevations  within  the  intertidal  zone. 


Wave  stress,  waterfowl  predation,  and  elevation  (MLW  - MTL)  at  which 
transplants  could  be  planted  contributed  to  loss  (>90%)  of  plantings 
within  3 weeks  after  incorporation. 
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please  list  references  to  available  published  material  (cm  project) 
not  given  in  Table  3. 


(b)  What  problems  (chemical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establishment? 


See  attached 

(c)  The  problems  listed  in  9(b)  have  ! _]  have  not  /_/  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 

See  attached 


(d)  Wildlife  have  flj  have  not  /_/  utilized  creat^  marsh  areas  and 

wildlife  management  problems  do  flj  do  not  /_/  exist.  If  manage- 
ment prbblems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rectified  and  if  so  by  what  means? 


See  attached 


(e)  Insect  problems  are  !J  are  not  /j^  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  conments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  cureation  project  at 
a similar  site. 

See  attached 
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Poor  vegetative  establishment  of  species  other  than  a 1 ter- 
niflora  and  S.  amer i canus  was  primarily  attributed  to  wave 
stress  and  the  absence  of  optimum  elevations  (i.e.,  MIL)  at 
which  to  plant  certain  of  the  species.  Wildlife  predation  of 
emerging  foliage  also  hindered  initial  growth.  Although  these 
same  factors  reduced  the  degree  of  eventual  establishment  of 
S.  a 1 tern i f 1 ora  the  effects  were  apparently  less  pronounced 
than  in  the  other  species.  The  lack  of  a response  to  fertili- 
zation was  perhaps  of  greater  consequence  to  S.  al terni f 1 ora 
than  were  the  a fo remen ti oned  factors  as  fertiTi zer  applications 
to  transplants  of  this  species  in  areas  having  comparable  wave 
stress,  elevations,  and  sediment  compositions  has  resulted  in 
a much  higher  level  of  establishment.  These  latter  areas, 
however,  had  greater  salinities  (i.e.,  10-15  ppt.)  than  the 
project  site  under  discussion.  The  concentrations  of  sulfate 
and  hardness  (calcium  and  magnesium)  in  estuarine  waters 
generally  increase  as  the  salinity  increases.  At  brackish 
water  sites  (1-  ppt  salinity)  the  concentrations  of  sulfate 
and  hardness  wer§.  10-  to  100-fold  greater  than  those  at  this 
site.  It  is  tentatively  felt  that  nutrient  uptake  by  S^.  al  ter- 
ni fl  ora  is  dependent  upon  the  availability  of  sulfate  and/or 
calcium  and  magnesium,  either  in  the  sediment  or  intertidal 
water . 


S p a r t i n a al terni f 1 ora  transplants  planted  at  a different  fresh- 
water site,  showed  a marked  response  to  treatment  with  a resin- 
coated,  controlled  release  fertilizer  applied  at  the  time  of 
planting.  As  analysis  of  the  water  at  that  site  was  not  con- 
ducted, data  regarding  the  concentration  of  sulfate  and  hardness 
is  not  available.  At  this  same  site,  S.  amer i canus  was  estab- 
lished using  sprig  and  rhizome  plant  material  . Establ  i shment 
of  S.  cynosuri odes  was  readily  achieved  at  a brackish  water 
site  only  at  elevations  greater  than  the  MTL. 


Predation  by  waterfowl  presented  the  most  serious  problems. 
American  brant  were  identified  as  being  primarily  responsible 
for  clipping  emergent  shoots  of  the  early  (March-Apri 1 ) plant- 
ings. By  November  1973,  no  less  than  95%  of  the  established 
vegetation  had  been  excavated  and  consumed  by  migrating  water- 
fowl,  primarily  Canada  geese.  Extensive  wildlife  management 
practices  are  needed  at  such  sites. 


Based  on  the  results  of  the  short-term  study  described  above, 
the  probability  of  successful  marsh  creation  at  this  or  a similar 
site  could  be  increased  by:  (1)  providing  adequate  protepti'on 
to  the  plantings  from  wildlife  predation;  (2)  using  nursery 
stock  (either  bare  root  or  potted)  and  plant  as  early  in  the 
spring  as  is  feasible;  (3)  monitoring  plantings  closely  for 
nutrient  deficiencies  and  institute  appropriate  fertilization 
programs.  With  regard  to  (3)  it  may  be  advisable  to  attempt 
to  determine  beforehand  the  need  or  advisability  of  providing 
fertilizer  treatment  at  the  time  of  planting. 
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No.  13 


MARSH  CREATICN  RESEARCH 
INFORMATION  REQUEST 

April  1975 

INSTRUCTIONS  - Please  ccrplete  this  information  request  as  thoroughly  as  possible. 
Use  "NA"  when  not  applicable  and  leave  blank  wben  the  requested  informatics 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  insufficient.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  T^les  2 and  3 wben  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevaticss,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  jq)prc^riate  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Cc«cem  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  , , 

Sloop  Channel  (dredged  material  area 


2.  Institution  and  Its  address: 


Environmental  Concern  Inc. 
P.O.  Box  P 

St.  Michaels,  Maryland  21663 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  ntmbers: 

^ Edgar  W.  Garbisch  301-745-9620 

Paul  B.  Woller 


4.  Interviewee(s)  — person(s)  caipleting  information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 
Paul  B.  Woller 

» 

5.  Agency(ies)  funding  the  project: 

Norfolk  District  Corps  of  Engineers 
Fort  Norfolk 
803  Front  Street 
Norfolk,  Virginia  23510 
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6.  Dates  of  initiation  and,  if  applicable,  caipletion  of  the  project; 
Initiated:  March,  1974 


7.  Site  description 

(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicated  chart  with  site  boundries  penciled  in,  if  possible. 

See  attached 

(b)  Is  siteja  dredged  material  disposal  area  , a natural  area  jj , or 
other  /__/?  If  other,  please  describe. 


(c)  the  sediments  at  the  site  unccurflned  and  unprotected  /^_or  protected 

/ J , confined  !_J , b.  breakwater  /__/ , a dike  j J , ^ groin  /__/ , or  other 
fjl  If  other,  please  describe. 


I 

(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

N.A. 


(e)  Are  areas  involved  In  marsh  creation  r^ularly  , occasionally  /__/, 
seldon  /_/,  alwa}^  jJ,  inundated?  Check  one  or  more. 


(f)  Are  physical  characteristics  of  sediment  mud  (silt  and  clay)  l\j  , sand 

/__/,  pebbles  /_/?  If  more  than  one  check,  double  check  dcminant.  Please 

provide  percentages  if  available. 

*n  UK!  rt  1 *very  Coarse  Sand 
♦Pebble:  0.1 

o 1 *Coarse  Sand: 

♦Granu  I e . U . 1 


^Medium  Sand: 
Fine  Sand: 

Very  Fine  Sand 


0.1 

0.2 

0.4 

2.5 

24.7 


Silt: 
Clay  : 


49.6 

22.3 


particles  consist  of  shell 


~ ' fragments . 

(g)  What  is  the  sediment  chemical  ccnposltlon  (l^eldahl  nitrogen,  nitrate  and 

amonla  nitrogen  phoephonis,  potasslin,  organic  carbon,  etc.) 


Organic  carbon:  0.75J 

Organic  nitrogen:  O.lOt 


L 


• ' ^ 
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Figure  2.  nr<'dgod  material  disposal  site  (arrow)  at  Sloop  Channel  Taken 
from  C & GS  Chiirt  No.  1221.  Scale  1 : 80,000. 


(h)  What  1 . iIh  (in  degrees)  of  the  surface  slc^s  at  the  site? 

0.2()‘’  0.7  5°  What  is  the  doninant  slope?  q.  30° 

How  were  the  sieves  achieved  (e.g.  natural  or 
hill  Id..,'.  I-  Kf.KliiuO?  Natural 

(i)  Wliat,  are  the  m;rjor  fetch  lengths  and  directions? 

2 mi  (3.7  km),  West;  8 mi  (14.8  km).  South 

(j)  Whiit  witid  direc^tions  prevail  southerly  and  dominate?  northwesterly 
Durin;;  wh.it  nmnths  are  the  deminant  winds  encountered? 

Winter 

(k)  What  is  the  mf'an  lunar  tidal  anplitude  at  _the  site?  4.0'  _ 

Are  wind  influences  on  the  tide  dominant  / J , significant  /X/, 
ins  i gn  i f i c.'Ui  t /_/  ? 

(l)  What  is  th»'  c’nmical  conposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)? 

Salinity  (0/00):  January,  1974..  30,2;  June,  1974  , 29.9; 

S e p t e mo  er,  1974,  28.5.  . .j,. 

(m)  Wt^re  theiv  any  site  preparation  requirements  (e.g.,  grading  to  specific 

elevations)?  Please  specify  generally. 

None 


(n)  If  thf're  w^re  any  problems  associated  with  the  site  pr^aration, 
plea.sf"  de.sf'ribe. 

N.A. 


(o)  Pleaf«‘  pnivido  recemnendations,  If  any,  for  site  preparation  bastxi  upon 
exix'ricnco.  For  unconfined  dredge  material  having  high  percentage 

(5-70%)  of  mud  (silt  and  clay),  hydraulic  dredge  outfall  should  be 
placed  as  close  to  edge  of  fast  land  as  is  feasible  and  material 
should  be  pumped  seaward.  Optimum  elevations  for  marsh  establishment 
may  be  best  achieved  using  retaining  structures  for  sediments  of 
this  composition. 

(p)  Pious* • provi(k'  any  additional  information  and  caiments  that  you  feel 
might  hf'  iK'lnful  for  future  site  selections  and  preparations. 


Uarsh  creation  description; 


(a)  What  are  the  principle  objectives?  To  explore  mechanisms  for  effect- 
ively establishing  Sparti na  al terni f 1 ora  within  intertidal  dredged 
material  areas  consisting  of  unconsol  1 dated  mud  sediments  and  subject 
to  high  physical  stress. 
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(b)  PI  ('a.s('  rill  in  thn  following  table  of  plant  species  used,  plant  stock 
ustxl  (.■..'«\ls.  sprigs,  rhizomes,  seedlings, ^potted,  bare  root,  ag^  etc.), 
oh'val  ii'iis  planted  (e.g.  , MLW-MTL,  MTL-KilW,  MIW  to  +1,  where  MTL  = 
mt'an  t id*'  level  and  MHW  to  +1  = MHW  to  one  foot  above  MHW),  month-year 
plant<xl. 


TABLE  1 


(XDE 

PI  ANT  SPECIES 

PLAOT  STOCK 
(Age) 

ELEVATIONS  PLANTED 

MDWm-YEAR  PLANTED 

B 

S p a r t i n a 
a 1 tern i fl ora 

seed 

MTL  -►MHW 

March,  1974 

B 

S. 

a 1 tern i f 1 ora 

potted 
seed  lings 
(20wks) 

MTL  -►MHW 

June,  1974 

C 

S. 

a 1 tern i flora 

potted 
seedl i ngs 
( 10  wks) 

MTL  -vMHW 

June,  1974 

D 

S. 

a 1 tern i flora 

KQj 

MTL  -►MHW 

June,  1974 

E 

S. 

al terni flora 

bare  root 
seedl i ngs 
(10  wks) 

MTL  -k-NHW 

June,  1974 

F 

S. 

a 1 tern i flora 

mature , 
bare  root 

MTL -►MHW 

June,  1974 

G 

i- 

al terni flora 

mature 
bare  root 

MTL  -»»MHW 

June,  1974 

H 

S. 

a 1 tern i f 1 ora 

seed 

- 1 ft,  MHW 

Apri 1 , 1975 

I 

S. 

a 1 tern i fl ora 

seed 

- 1 ft,  MHW 

April,  1975 

(c)  Endtmic  plant  stock  was  was  not  /_/  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 


(e)  What  mechanlans  were  OTployed  for  planting? 

Seeding:  All  terain  vehicle  4 spike  harrow,  underwater  furrower, 
underwater  seeder,  seed  blower. 

Planting:  Shovel  . 


V V.- 
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(f)  If  fertilization  programs  were  adopted,  please  ccnplete  Table  2 
(code  refers  to  Table  1). 


TABLE  2 


SSl 

FERTILIZER  DESCRIPTICN 

APPLICATICN  RATE 

WIEN  AND  HOW  SURFACE  CH 
SUBSURFACE)  APPLIED 

■ 

- ^ 

B 

c 

D 

E 

F 

G 

H 

Scotts,  34-5-5  slow 
release  Super  Turf 
Builder 

(a)  1,500  Ib/acre 

(b)  3,000  Ib/acre 

side  dressed  at  time 
of  seeding 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
peir>CTtages,  blonass  determination  results,  etc.)  in  the  followring 
table  (code  refers  to  'ftible  1). 


B132 
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TABLE  3 


Results 

3DE  (Provide  litcr.iture  reference  in  lieu  of  results  if  considered  desirable) 


Seed  germination  was  high  as  early  as  six  weeks  after  seeding  (April 
A 1974)  a uniform  stand  of  seedlings  was  observed  in  the  area  and  by 
mid-May  height  of  seedlings  was  on  the  order  of  4-6  inches.  Site 
inspection  in  mid-June,  however,  revealed  the  nearly  total  absence 
of  all  plant  material  . 


Survival  of  transplants  as  of  September,  1974  was  100%  and  aerial 
B production  was  determined  to  be  55.4  t 7.5  g/transplant,  markedly 
lower  than  aerial  production  of  comparable  plant  stock  planted  at 
a high  mud  content  (60%)  dredged  material  site  in  the  Chesapeake 
Bay.  The  latter  transplants  were  planted  in  May  & June,  1974, 
harvested  in  October,  1974,  and  had  a mean  aerial  production  value 
of  315.0  t 42.3  g/transplant. 


Survival  percentage  for  this  plant  stock  was  60%.  Aerial  product- 
C ion  by  September,  1974,  was  determined  to  be  5.1  * 2.2  g/trans- 
plant. In  contrast,  aerial  production  was  found  to  be  117.3  t 
35.0  g/transplant  for  comparable  plant  stock  planted  in  dredged 
material  (60%)  mud  deposited  in  tidal  waters  in  a tributary  of  the 
Chesapeake  Bay.  The  latter  transplants  were  planted  in  June,  1974 


and  harvested  in  October,  1974. 

D 

There  were  no  surviving  transplants  by  September,  1974. 

E 

There  were  no  surviving  transplants  by  September,  1974 

F 

Plant  stock  was  planted  as  single  culm  units  and  there 
surviving  transplants  by  September,  1974. 

were  no 

G 

Plant  stock  was  planted  as  four  culms/site  and  survival 
of  September,  1974. 

was  46%  as 

H 

Did  not  verify  extent  of  seed  germination;  however,  by 
1975  no  plants  were  established  within  seeded  areas. 

September , 

I 

Same  as  H 

For  more  detailed  information  see: 

Garbisch,  E.W.,Jr.,  Woller,  P .iB  . , 
and  McCallum,  R.J.,  "Salt  Marsh 
Establishment  on  Intertidal  Dredged 
Material  Areas  on  the  Coast  of 
Virginia",  Report  submitted  to 
Norfolk  District  Corps  of  Engineers 
Fort  Norfolk,  803  Front  Street, 

' Norfolk,  Virginia  23510.  1975. 
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ploa.so  lisft  references  to  available  published  material  (on  project) 
not  Riven  in  Table  3. 


(b)  VOiat  problems  (chemical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establishment? 

or  establishment  of  introduced  vegetation  appears  to  have  been  the  result  of 
) nutrient  deficiences,  (b)  absence  of  optimum  elevations  at  which  to  introduce 
'nt  stock,  (c)  high  water  turbidity,  and  (d)  wave  stress.  Difficulties  were 
so  encountered  regarding  mechanisms  for  the  introduction  of  plant  stock  (seed 
d/or  live  plant  material). 

(c)  The  problems  listed  in  9(b)  have  j _J  have  not  /_/  been  re-solved. 

If  the  problems  have  been  resolved,  please  describe  the  solutions. 

rtilization  upon  seeding  did  not  assist  vegetative  establishment  by  seeding, 
was  hoped  (see  Code  H in  Tables). 


(d)  Wildlife  have  / J have  not  / J utHized  created  marsh  areas  and 

wildlife  management  problems  do  j J do  not  /_/  exist.  If  manage- 
ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rectified  and  if  so  by  what  means? 

Not  determined 


(e)  Insect  problans  are  /_/  are  not  pij  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 

Marsh  establishment  on  low  fertility  dredged  materials  that  are 
subject  to  high  wave  stresses  and  are  at  marginal  elevations 
should  be  accomplished  with  mature  nursery  plant  stock.  Other 
approaches  are  not  likely  Co  succeed.  Recent  results  indicate 
that  fertilization  with  Osmocote  19-6-12,  3-  to  4-month  release 
fertilizer  (40  g/plant  \*tt)  at  the  time  of  planting  will 
markedly  accelerate  plant  establishment. 


B134 
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No.  14 


MARSH  CHEATICN  RESEARCH 
INTORMATICN  REQUEST 

April  1975 

INSTRUCTICNS  - Ph\T.so  rrrplete  this  information  request  as  thoroughly  as  pc^ssible. 
U5?e  "NA"  when  not  applicable  and  leave  blank  when  the  requested  informatics 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  insufficient.  Tlx'  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  tran.splants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 

Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identi  fi  cation  name;  Burton's  Bay  (dredged  material) 


2.  Institution  and  its  address: 

Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 

3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  nimbers 

Edgar  W.  Garbisch  301-745-9620 
Paul  B.  Woller 

4.  Intervlewee(s)  — porson(s)  corpleting  information  request  and  per5?on(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  w.  Garbisch 
Paul  B.  Woller 


5.  Agency(iee)  funding  the  project: 

Norfolk  District  Corps  of  Engineers 
Fort  Norfolk 
803  Front  Street 
Norfolk,  Virginia  23510 


8135 
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6.  Dates  of  initiation  and,  if  applicable,  ccnpletion  of  the  project: 
Initiated  March,  1974 


7.  Site  description 

(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  secticm 
of  indicat(xl  chart  with  site  boundries  penciled  in,  if  possible. 

See  attached 

(b)  Is  site  a drodpted  material  disposal  area  jjj , a natural  ar«a  fj , or 
other  / _/?  If  other,  please  describe. 


(c)  ^e  the  sediments  at  the  site  unconfined  and  un£rotected  /^_or  protected 
/ J , confined  jj , by  a breakwater  /_y,  a dike  /_/,  a groin  j J , at  other 
/_y?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structiores 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

N.A. 


(e)  Aj?e  areas  involved  in  marsh  creation  regularly  /^,  occasionally  / J , 
selckm  /_/,  alwa5;s  !_f , inundated?  Check  one  or  more. 


(f)  physical  characteristics  of  sedimrait  nud  (silt  and  clay)  fkj , sand 

/ _/,  pebbles  /_/?  If  more  than  one  check,  double  check  dominant.  Please 
provide  percentages  if  available. 

Very  coarse  sand:  0.0 

Coarse  sand:  0.0 

Medium  sand:  0.2 

Fi  ne  sand : ' 0.5 

Very  fine  sand:  2.3 

(g)  What  is  the  sediment  chemical  ccirposltlcin  (ICjeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 


Pebble: 

Granule: 


,0 

0 


Silt: 
Clay : 


56, 

39, 


Organic  carbon:  1.90% 

Organic  nitrogen:  0.17% 
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FiRure  1.  Drodged  matorial  disposal  site  (arrow)  at  Burton.-?  Bay.  Taken 
from  C & GS  Chart  No.  1221,  Scale  1 : 80,000. 
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(h)  What,  is  the  ran^t'  (in  dc^grees)  of  the  surface  slopes  at  th<?  site? 

0 - 1°  What  is  the  dcminant  slope?  0.5° 

How  w^re  the  slof)es  achieved  (e.g.  natural  or 
hul  1 dozer  gratling)?  Natural 

I 

(i)  Wliat  are  the  ma,ior  fetch  lengths  and  direct ion.s? 

1 .5  mi  (2.8  km)  S,  SE 

(j)  What  wind  directions  prevail  Southerly  and  dominate? Northwesterly 
During  what  months  are  the  dcminant  winds  encountered? 

Winter 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  _the  site?  ^.0  _ 

Are  wind  influences  on  the  tide  dcminant  l_J , significant  /jjJ , 
insignificant  / _/? 


(l)  What  is  the  chemical  cxnposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unu.sually  high  concentrations)? 

Salinity  (0/00):  January,  1974,  30.2;  June,  1974,  29.9; 

September,  19M,  28.5. 

(m)  Were  there  any  site  prostration  requirements  (e.g. , grading  to  o>ecific 
elevations)?  Please  specify  generally. 

None . 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

N.A. 


(o)  Please  provide  reconmendations,  if  any,  for  site  preparation  based  upcm 
experience. For  unconfined  dredge  material  having  high  percentage 

70%)  of  mud  (silt  & clay),  hydraulic  dredge  outfall  should  be  placed  as 
lose  to  edge  of  fast  land  as  is  feasible  and  material  should  be  pumped  sea- 
ird.  Optimum  elevations  for  marsh  establishment  may  best  be  achieved  using 
»taining  structures  with  sediments  of  this  composition. 

(p)  Please  provide  any  additional  infoimation  and  ccninents  that  you  feel 
mifdit  be  helpful  for  future  site  selections  and  preparaticns. 


8.  cu^tion  descurlption; 


(a)  What  are  the  principle  objectives? -j-Q  explore  mechanisms  for  effectively 
tablishing  Spar ti na  a1 terni f 1 ora  within  intertidal  unconsolidated  mud  sediments 
seeding  and  by  planting  peat-potted  plant  stock. 
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(b)  Pl(';i.s«'  fill  in  the  following  table  of  plant  species  ased,  plant  stock 

us*><l  (skhkIs,  sprigs,  rhizomes,  .seedlings,  ^potted,  bare  root,  agt^,  etc.), 
eb'vations  planted  (e.g. , MLW-WTL,  WTL-WIW,  MIW  to  +1,  where  = 
nii'an  tide  level  and  WIW  to  +1  = MHW  to  one  foot  above  WIW),  month-year 
planted. 


TABLE  1 


ODE 

PLAIfT  SPECIES 

EIEVATICNS  PLANTED 

MONIB-YEAR  PLANIED 

B 

Spa  r t i na 
a 1 tern i fl ora 

Seed 

^ MIL 

May,  1974 

B 

S. 

a 1 tern i fl ora 

> MTl  , <■  MHW 

May,  1974 

C 

i- 

al terniflora 

MM 

nfflmVlIHiH 

> MLW, $ MTL 

May,  June,  1974 

D 

E 

F 

G 

H 

I 

i 

(c)  Endemic  plant  stock  was  /j^,/  was  not  /_/  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 


(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 


(e)  What  mechaniEns  were  employed  for  planting? 

Seeding:  Underwater  furrower. 

Planting:  Pushing  plant  stock  Into  sediment  while  (1)  f-loatlng 
over  area,  (2)  wading  through  sediments,  (3)  walking  on  sediments 
with  the  aid  of  snow  shoes. 
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(f)  If  ferl  i 1 i74itlon  propraniR  were  adopted,  plea5?e  ccnplete  Table  2 
(code  n'fers  to  T^ble  1). 


N.  A. 


TABLE  2 


9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blanass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  Table  1). 
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TABLE  3 


CODE  (Provide  liter.tture  reference  in  lieu  of  results  if  considered  desirable) 


' Approx ima te I y six  weeks  after  seeding,  site  inspection  revealed  the 

total  absence  of  living  and/or  dead  seedlings  which  may  have  derived 
^ from  the  sown  seed.  Additionally,  naturally  occurring  seedlings 
present  in  the  area  at  the  time  of  seeding  were  absent.  It  was 
concluded  that  elevations  at  the  site  were  toollow  and  the  water 
turbidity  too  high  to  readily  establish  vegetation  by  seeding. 

The  extent  to  which  the  seed  germinated  is  unknown . 


First-year  survival  of  transplants  was  93%.  Aerial  production  was 
33.9  i 17.1  g/ transpl ant.  As  aerial  production  of  this  type  of  plant 
stock  at  the  time  of  planting  is  on  the  order  of  15  g.  The  observed 
increase  is  relatively  insignificant.  First-year  increases  in  aerial 
production  of  this  plant  stock  at  other  dredged  material  sites  has 
ranged  from  300  to  500  g. 


Survival  was  on  the  order  of  1%  and  these  were  generally  located  at 
the  highest  available  elevations  of  the  dredged  material.  First- 
year  aerial  production  was  very  low  (9.0  t 5.2  g/transpl ant)  and 
winter  survival  of  these  plants  were  expected  to  be  insignificant. 

— — — j 

For  more  detailed  information  see:  Garbisch,  E.W.,  Jr.  Woller,  P.B., 

and  McCallum,  R.J.,  "Saltmarsh 
Establishment  on  Intertidal 
Dredged  Material  Areas  on  the 
Coast  of  Virginia",  Report  sub- 
mitted to  Norfolk  District  Corps 
of  Engineers,  Fort  Norfolk,  803 
Front  Street,  Fort  Norfolk,  Va. 
23510.  1975. 
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picas*'  list  references  to  available  published  material  (on  project) 
not  ttivj'n  in  Table  3. 


(b)  What  probb'ms  (clKmical,  physical,  biological,  and/or  mechanical) 
hav(’  luM'n  encountered  with  regard  to  vegetative  establislment? 

See  other  side  of  page: 


(c)  The  problems  listed  in  9(b)  have  /_/  have  not  /__/  been  resolved. 

If  the  problems  have  been  resolved,  please  describe  the  solutions. 

Attempts  to  resolve  the  aforementioned  difficulties  were  not 
persued  at  this  site. 


(d)  Wildlife  have  have  not  / J utnized  created  marsh  areas  and 

wildlife  management  problems  do  f_J  do  not  /__/  exist.  If  manage- 
ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  r(x^tifi<xl  and  if  so  by  what  means? 

Not  determined. 


(e)  Insect  problans  are  j _J  are  not  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  connents  that  you  feel 
might  be  useful  to  en5?ure  the  success  of  a mai*sh  creation  project  at 
a similar  site. 

Marsh  establishment  on  low  fertility  dredged  materials  that  are 
subject  to  high  wave  stress  and  are  at  marginal  elevations 
should  be  accomplished  with  mature  nursery  stock.  Other  approaches 
are  not  likely  to  succeed.  Recent  results  indicate  that  fertiliza- 
tion with  Osmocote  19-6-12.  3-  to  A-  month  release  fertilizer 
(40  g/plant  site)  at  tha  time  of  planting  will  markedly  accelerate 
plant  astabl Ishment. 
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9b.  Poor  establishment  of  introduced  vegetation  appears  to  have 
been  related  to  (a)  nutrient  deficiencies,  (b)  absence  of  optimum 
elevations  at  which  to  introduce  plant  stock,  (c)  water  turbidity, 
(d)  wave  stress,  and(e)  decrease  in  elevations  resulting  from 
consolidation  and  erosion  of  the  dredged  material.  Difficulties 
were  also  encountered  regarding  optimum  mechanisms  for  introduction 
of  plant  stock  (seed  and/or  live  plants)  in  the  unconsol i da  ted 
sediments  composing  the  planting  area. 


( 


514*2.  A 


15-1 


No.  15 

MARSH  CREATICW  RESEARCH 
INFORMATION  FIRQUFST 

April  1975 


IFSTTRUCTIONS  - Plea.se  ccrplete  this  information  request  as  thoroughly  as  fxjssible. 
Use  "NA"  when  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Uf?e  the  backs  of  the  pages  if  the  spaces  allotted 
are  insufficient.  The  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  same  codes  in  Tables  2 and  3 wtien  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Cbdes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  apprc^>riate  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Oodes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

FVjst  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  Identification  name: 

2.  Institution  and  Its  address: 


Taif  Bay  (Dredged  materials) 

\ 

\ 

Environmental  Concern  Inc. 
P.O.  Bb^  P 

St.  Michaels,  Maryland  21663 


1 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 

telephone  nurbers:  . ,, 

Edgar  W, 


Paul  B, 


, Garbisch 
Wol 1 er 


301-745-9620 


4.  Intervlewee(s)  — person(s)  ocnpletlng  information  request  and  person(s)  planning 
on  participating  In  parsonal  interview.  If  different,  so  Indicate. 

Edgar  W.  Garbisch 

Paul  B . Wol 1 er 

5.  Agency(iee)  funding  the  project: 

Baltimore  District  Corps  of  Engineers 
Box  1715 

Baltimore,  Maryland  21203 


V -rv',* 
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Dates  of  initiation  and,  if  applicable,  conpletion  of  the  project: 
Initiated  March,  1974.  Monitored  thru  October,  1974 


Site  description 


(a) 


(b) 


Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicated  chart  with  site  boundrieg  ^nciled  in,  if  possible. 


U.S.  C & GS  Chart  No.  554 


38' 


14 
21  ■ 


Long 

Lat 


See  attached 


Is  site_a  dredged  material  disposal  area  , a natural  area  /__/,  or 
other  / _/?  If  other,  please  describe. 


(c)  ^e  the  sedimen^ts  at  the  site  unconfined  and  un£rotected  hj protected 
II,  confined  /__/,  by  a breakwater  /_/,  a dike  /_/,  a groin  /_/,  or  other 
fjl  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

N.A. 


(e)  Are  areas  involved  in  marsh  creation  regularly  /xy,  occasionally  / _/, 
seldcm  /_/,  always  / _/,  inundated?  Check  one  or  more. 

(f)  Are  physical  characteristics  of  sediment  ttud  (silt  and  clay)  /jy,  sand 

pebbles  / _y ? I f more  than  one  check , dcxible  check  dcmlnant . Please 
provide  percentages  if  available. 

* The  dredged  material  disposal  operation  led  to  sorting  of 
the  sediments  with  sands  prevailing  at  and  above  MHW  near 
the  outfall  location  and  silt  and  clay  prevailing  throughout 
the  lower  elevations. 

(g)  What  is  the  sediment  chemical  caipoeltlon  (l^eldahl  nitrogm,  nitrate  and 
amonla  nitrogen  phoephorus,  potassium,  organic  carbon,  etc.) 

Not  determined 
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(h)  What  is  the  raii^e  (in  dottrt!es)  of  the  .surface'  slopo.s  at  the?  site?? 

2 - 3°  (below  MLW)  What  Is  the  eieminant  slope? 

Hew  were?  the  slope.s  ae;hle?ve?d  (e.g.  natural  or 
hullclox/'r  gi'ading)?  Natural  . At  the  dredged  material  outfall 
location  the  sandy  sediments  mounded  to  elevations  above  MHW. 
The  slopes  throughout  this  area  were  10°  and  greater. 

(i)  What  are  the  major  fetch  lengths  and  directions? 

N - NW;  9 mi  (14.4  km)  S - SW:  2.5  mi  (4.0  km) 

(j)  What  wind  directions  prevail  sw  and  dominate?  nM 

During  what  months  are  the  doninant  winds  encountered? 

November  - March 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  _the  site?  1 . 3 ftj[40  cm) 

Are  wind  influences  on  the  tide  dominant  / _J , significant  lij , 
insignificant  / _/? 

(l)  What  is  the  ch(mical  cotposition  of  the  receiving  water  at  the  site 
(annual  .salinity  range  and  any  known  constituents  that  are  present  in 
unu.sually  high  concentrations)? 

Salinity:  10  - 12  0/00 

(m)  Were  there  any  site  preparation  requirements  (e.g.,  grading  to  specific 
elevations)?  Please  specify  generally. 

No . 


(n)  If  there  were  any  problems  assewiated  with  the  site  preparation, 
please  describe. 

N .A. 


(o)  Please  provide  reconnendations,  if  any,  for  site  preparation  based  upon 
experience. 


(p)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Marsh  creation  description: 


(a)  What  are  the  principle  objectives?  To  vegetatively  stablize 
intertidal  zone  of  a dredged  spoil  flat. 


the 

i 
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(b)  Plnaae  fill  In  the  following  table  of  plant  species  ased,  plant  stock 
u.s(xl  (seeds,  sprigs,  rhizomes,  seedlings, ^potted,  bare  root,  agg),  etc.), 
elevations  planted  (e.g. , MI,W-Mnj,  WTL-MHW,  MHW  to  +1,  where  ^f^L  = 
mean  tide  level  and  MHW  to  +1  = to  one  foot  above  MHW),  month-year 
planted. 

TABLE  1 


(c)  Endemic  plant  stock  was  / _/  was  not  /yj  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

Assateague,  Virginia 

(d)  If  plant  stocks  purchased,  what  were  the  sources? 


(e)  What  mechanians  were  aiployed  for  planting? 
A1 1 -terrain-vehicle  and  spike  harrow 
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(f)  If  f<'rtilization  pm^n'ams  wro  ploasc  canf)lotp  Tjiblf!  2 

(code  refers  to  Table  1). 

N • A . TABI£  2 


nroK 

nirriLizER  descriptioi 

AI’l’UGATICM  RATE 

Wlfl-H  AND  HOW  SURFACE  OR  | 

SUBSURFACE)  AITI.IED 

■ 

B 

C 

D 

E 

F 

G 

H 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  bianass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  Table  1). 
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TABLE  3 


CODE 

Res  u 1 ts 

(Provide  literature 

references  in 

lieu  of 

resul ts 

if 

desirable) 

A 

The 

establ i shment 

of 

this 

species 

through 

seed i ng 

wa  s 

unsuccessful . 

B 

The 

es  ta b 1 i shment 

of 

thi  s 

species 

through 

seed i ng 

was 

unsuccessful . 

C A relatively  uniform  stand  of  seedlings  existed  throughout  the 

seeded  area  within  3 mos  (June,  1974)  after  seeding.  At  this  time 
seedlings  at  the  seawardmost  edges  of  the  area  were  washing  out 
at  a relatively  high  rate.  Additionally,  it  appeared  that  aerial 
growth  was  unusually  high  relative  to  root  growth,  presumably  as 
a result  of  th  inherent  fertility  of  the  sediment.  When  compared 
to  naturally  occurring  seedlings  located  in  an  intertidal  sand 
flat  created  in  1972  using  sand  from  an  inland  quarry,  statistically 
significant  (0.05$  P)  differences  were  found  with  the  seedlings 
from  the  spoil  flat  having  higher  aerial  production,  greater  numbers 
of  culms,  and  lower  percent  root  values  (see  below).  First-year 
aerial  production  (harvested  October,  1974)  at  this  site  was 
approximately  1.50  kg/m^  and  not  statistically  different  from  aerial 
production  determined  for  a natural  S.  al terni El  ora  marsh  (1.47  kg/m^) 
and  a 2-year  old  S.  al terni flora  marsh  developed  from  planting  peat- 
potted  stock  in  a remote  dredge  spoil  flat  (1.61  kg/m^).  Percent 
root  values  determined  for  first-year  growth  of  seedlings  at  the 
Tar  Bay  Site  and  of  peat-potted  plantings  at  the  aforementioned 
dredge  material  flat  were  comparable  (33.6  ^ 7.0%  and  34.0  t 3.1%, 
respectively)  but  both  values  were  significantly  different  from  that 
(48.6  t 6.5%)  for  first-year  growth  of  peat-potted  transplants  at 
the  intertidal  flat  created  using  sand  from  an  inland  quarry. 


Comparison  of  growth  of  Spa rti na  al terni flora  seedlings  during  the 
period  of  April  through  June,  1974  at  two  sites^. 


Production^  (g/seedling) 


Site° 

Aerial 

Root 

Total 

% Root 

No . 

Culms 

Tar  Bay 

o 
+ 1 

o 

0.7  t 0.3 

1.6  t 0.6 

42.6  ! 5.7 

5.9 

! 2.3 

Hambl eton 
Island 

0.6  t 0.1 

0.6  t 0.1 

1.2  t 0.2 

50.0  t 4.6 

2.0 

t 1.3 

Results  of  student's  t-test 


a.  Seedlings  derived  from  seed  planted  March,  1974  at  Tar  Bar  Site  and 
naturally  occurring  at  the  Hambleton  Island  Site.  Tabulated  values 
are  means  of  ten  samples. 

b.  Tar  Bay  Site  is  intertidal  mud  area  created  in  197Z  from  dredged 
material;  Hambleton  Island  Site  is  intertidal  sand  area  created  in 
1974  using  sand  from  an  inland  quarry. 

c.  Dry  weight. 
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ploaf5e  list  rcferonces  to  available  published  material  (on  pmject) 
not  given  in  Table  3. 


(b)  What  problems  (chmical,  physical,  biological,  and/or  mechanical) 
have  Ix-en  encountered  with  regard  to  vegetative  establishment? 

The  unsuccessful  establishment  of  D.  s pi ca ta  and  S.  patens  above 
MHW  is  attributed  to  seeds  washing  out  due  to  unstable  sediment 
slopes. 

(c)  The  problems  listed  in  9(b)  have  / J have  not  /X/  been  resolved. 

If  the  problems  have  been  resolvexl,  please  describe  the  5»lutions. 

Mounded  tidal  sediment  having  unstable  slopes  should  be 
graded  to  slopes  of  2 - 4°. 


(d)  Wildlife  have  / _J  have  not  / ^ utilized  created  marsh  areas  and 

wildlife  management  problons  ^ jj  do  ntrt  exist.  If  manage- 

ment problons  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  recti fi<xi  and  if  .so  by  *ihat  means? 


(e)  Insect  problens  are  / _J  are  not  significant.  If  significant, 
what  are  the  puDbleras  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  informatlcm  and  ooiments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No.  16 


MARSH  CREATICN  RPSEARai 
INFORMATION  lUIJUFlSr 

April  1975 

INJTmilCTICNS  - Please  ccrplete  this  informiiti^m  request  as  thorouf^hly  a.s  f*;.ssib]e. 
Use  "NA"  uix'n  not  applicable  and  leave  bl.'ink  when  the  requested  information 
is  unknown  or  not  available.  U5x?  the  backs  of  the  pages  if  the  spaces  allotted 
are  ins-ufficiont . The  plantings  to  be  listed  in  Table  1 are  coded.  Please  asf? 
the  same  codt's  in  Tables  2 and  3 when  de.scribing  the  fertilization  programs 
and  the  re.sults  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  WTIy-MIIW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  T^le  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  li.sted  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  project  id«itificatic*i  name: 


Slaughter  Creek  (dredged  material) 


2.  Institution  axxl  its  address:  Environmental  Concern  Inc. 

P.O.  Box  P 

St.  Michaels,  Maryland  21663 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  nurbOTs: 

Edgar  W.  Garbisch  301-745-9620 
Paul  B.  Woller 

4.  Intervlewee(s)  — person(s)  ccnpleting  Information  reque.st  and  jx'rson(s)  pljuining 
on  participating  in  personal  interview.  If  different,  so  indicate. 

Edgar  W.  Garbisch 
Paul  B.  Woller 

5.  Agency(ies)  funding  the  project: 

Baltimore  District  Corps  of  Engineers 
Box  1715 

Baltimore,  Maryland  21203 
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6.  nnt»'s  of  initiation  and,  If  applicable,  conpletion  of  the  project; 
1 n i t i a ted : April,  1974 


7.  Site  description 


(a)  Site  Ux'atlon  (C  & GS  Chart  No.  and  coordinates).  Please  attach  .seption 
of  indicat <xl  chart  with  site  boundrle^ pe^qllj^  in.  If  possible. 

U.S.  C & GS  Chart  No.  77  38°  29'  Lat^  attached 


(b)  Is  site_a  drodKed  material  disposal  area  /J^,  a natural  area  /_/,  or 
other  /_/?  If  other,  please  describe. 


(c)  Are  the  .sediments  at  the  site  unconfined  and  un£rotected  /^_or  protected 
II,  oonflmxi  /_y,  by  a breakwater  /_/,  a dike  /_/,  a groin  rj , or  other 
fjl  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. ^ earthen  dike,  riprap  breakwater,  wooden 
groins). 

N.A. 


(e)  Are  areas  Involved  in  marsh  creation  regularly  lU , occasionally  /_/, 
seldom  l_J,  always  l_j  , inundated?  Check  one  or  more. 


(f)  Are  physical  characteristics  of  sediment  mud  (silt  and  clay)  / _/,  sand 
/_/,  pfjbbles  / _/?  If  more  than  one  check,  double  check  doninant.  Please 
provide  perc.entages  if  available.  A B 

, „ Very^ne  Sand  0.9  0.5  A 

Coarse  Sand  4.3  4.5  Silt  37.0 

Medium  Sand  8.7  13.7  Clay  6.1 

Fine  Sand  21.4  9.6 

Very  Fine  Sand  19.3  13.3 


A 

Pebble  0.5 
Granule  1.1 


B 

0.1 

0.3 


B 

46.4 

9.5 


(g)  What  is  the  sediment  chemical  coiposition  (KJeldahl  nitrogen,  nitrate  and 
amnnia  nitrogen  pho^horus,  potassiun,  organic  carbon,  etc.) 

A B 

Organic  carbon:  0.?T69  0.700 

Organic  n1trogen:0.026  0.080 
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Figure  4.  Section  of  C & GS  Chart  No.  77  showing  the  dredged  mater 
ial  disposal  site  (solid  circle)  in  Slaughter  Creek  near  Hooper  Pt. 
The  scale  is  1:197,250.  Note  the  extensive  fetch  across  the  Chesa- 
peake Bay  northwest  of  the  site. 
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Figure  5.  Vicinity  map  of  the  Slaughter  Creek  Dredged  Materials  Site  showing  the 
Icxjatlons  of  the  dredged  materials  disposal  area  (DA)  and  the  natural  subtidal 
cxxiparison  area  (C^)  for  macrobenthos  sampling. 
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(h) 


What  is  th('  ranRf  (in  degrees)  of  the  surface  slopes’  at  the  site? 
<1°  - 2°  ^at  is  the  donlnant  slope?  1 


bull d( ' r gi-ad i ng ) ? 


How  were  the  slopes  achieved  (e.g.  natural  or 


Natural  and  machine  graded 


(i)  What  are  the  ma,jor  fetch  lengths  and  directions? 

22  mi  (41  km),  NW;  0.5  mi  (0.8  km)  W 

(j)  What  wind  dir(x:tions  prevail  S,SW  and  dominate?  N,NW 

During  wiiat  months  are  the  dominant  winds  encountered? 

November  - March 

(k)  What  is  fh('  mr'an  lunar  tidal  anplitude  at  ^he  site?  1.2  ft  (37  cm) 
Are  wind  influences  on  the  tide  dominant  / _J , significant  , 
insifnii  ficant  /_/? 


(l)  What  is  tlx>  chemical  conposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unu5^ia  1 1 y high  concentrations ) ? 

Salinity:  8 - 12  0/00 

(m)  Were  them  any  site  preparation  requirements  (e.g.,  grading  to  specific 
elevations)?  Please  specify  generally. 

Some  machine  grading  required. 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

No 


(o)  Plea.st^  jirovide  reconinendations,  if  any,  for  site  preparation  based  upon 
exT>  • ience.  For  unconfined  or  partially  confined  (alongshore) 

. deposition  of  hydraulically  dredged  material  having  a high  percentage 

(>50%)  of  fine  and  large  sand  sized  particles  outfall  should  be  regularly 
re-positioned  to  minimize  need  for  subsequent  machine  grading  to  acheive 
appropriate  elevations  and  slopes  for  marsh  establishment 

(p)  Plc»s*‘  provide  any  additional  information  and  connents  that  you  feel 
might,  lie  helpful  for  future  site  selections  and  preparations. 


8.  lfeu*sh  creation  description: 


(a)  What  are  the  principle  objectives?  To  explore 
creating  salt  marshland  on  dredged  materials  In  an 
winter  wave  stress  and  (b)  the  extent  to  which  the 
mechanism  for  shoreline  erosion  control. 


(a)  the  feasibility  of 
area  subject  to  severe 
approach  serves  as  a 
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(b)  Plo:is('  fill  in  tho  followiriK  tablo  of  plant  spocles  asrxi,  plant  stock 
u.s(xl  (seeds,  .siiriRs,  rhi?iapies,  sof'dl ings, /potted,  bare  root,  agrj),  etc.), 
elevations  planted  (e.g.  , MI^W-WTI-,  WTI/-MHW,  MHW  to  +1,  whorr;  Mlli  = 
rtn*an  tide  level  and  WiW  to  +1  = MHW  to  one  foot  above  MHW),  month-year 
planted. 

TAni£  1 


OCT)E 

PIAVT  SPECIES 

PLAI7T  STOCK 
(Age) 

EI£VATICNS  PLArmD 

MDtmi-YEAR  PIJWTED 

A 

Animoph  i 1 a 
bre V i 1 i qu 1 a ta 

sprig 

MHW 

April,  1974 

B 

Ammoph i 1 a 
a rena  r i a 

sprig 

MHW 

Apri 1 , 1974 

C 

Distichl  Is 
spicata 

potted 
seedl i ngs 
( 10  wks) 

MHW 

June  , 1974 

D 

sprig 

MHW 

Apri 1 , 1974 

E 

Spa  rt i na 
patens 

potted 
seedl i ngs 
( 10  wks ) 

MHW 

June,  1974 

■ 

PBBBMi 

potted 
seed  lings 
(12  wks) 

MIL  - MHW 

June,  1974 

G 

Spart i na 
al terni fl ora 

potted 
seedl i ngs 
( 13  wks ) 

MLW  - MHW 

May,  June,  1974 

H 

i- 

a 1 terni f 1 ora 

potted 
seed  lings 
(9  wks) 

MLW  - MHW 

June,  1974 

I 

i- 

alterniflora 

MLW  - MHW 

May,  June,  1974 

Continued  on  4a 


(c)  Endemic  plant  stock  was  / J was  not  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

New  Jersey,  Code  A,B,&  D stock  - Assateague,  Virginia  all  other 

(d)  If  plant  stocks  were  purchased,  what  were^ iRe ^sources?  * 

Code  A,B,&  D stock,  Cape  May  Plant  Materials  Center,  Cape  May, 
New  Jersey. 


(e)  What  mechanlEms  were  enployed  for  planting? 

Live  plant  stock:  Shovel,  gasoline  engine  powered  auger,  pushing 
plant  stock  Into  unconsolidated  substrate. 

Seed:  Vehicle  and  spike  harrow. 

, B157  . 
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TABLE  1 


CODE 

PLANT  SPECIES 

PLANT  STOCK 
(Age) 

ELEVATIONS  PLANTED 

MONTH-YEAR 

PLANTED 

J 

S. 

a 1 tern i fl ora 

potted 
seedl i ngs 
(13  wks) 

MLW  - MHW 

June , July , 
1974 

K 

S. 

alterniflora 

potted 
seed  lings 
(13  wks  i 

MLW  - MHW 

June,  July, 
1974 

L 

S. 

alterniflora 

potted 
seedl i ngs 
(13  wks  ) 

MLW  - MHW 

July , August 
1974 

M 

S. 

al terni flora 

potted 
seedl i ngs 
(9  wks4 

MLW  - MHW 

July,  1974 

N 

S. 

al terni f 1 ora 

seed 

MTL  , MHW 

April,  1975 

0 

S. 

patens 

seed 

MHW 

Apri 1 , *1975 

P 

seed 

MHW 



Apri 1 , 1975 

41' 
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(f)  If  r<'rtillzation  proKrams  w?re  adopted,  please  cmplete  Table  2 
(c'o<k'  refers  to  Table  1). 


tabu:  2 


m 

ITlfTIUZER  DESOIIPTION 

APPLICATION  RATE 

WHEN  AND  HOW  SURFACE  OR 
SUBSURFACE)  APPLIED 

— 

E 

Ammonium  nitrate 
Superphosphate 
U.S  N/lPl 

37g  mixture  per 
plant  site 

Surface  appl i cati on 
June , July  , 1974 

I 

Ammonium  nitrate 
Superphosphate 
U.S  N/lPl 

37g  mixture  per 
plant  site 

Surface  application 
June,  July,  September ,' 74 

■ 

Ammonium  nitrate 
Superphosphate 
U.5  N/lPl 

37g  mixture  per 
plant  site 

Surface  appl i cation 
July,  August,  September 
1974 

■ 

Ammonium  nitrate 
Superphosphate 
U.5  N/IP) 

— 

37g  mixture  per 
plant  site 

Surface  application 
August,  1974 

N 

Slow  release 
(Scotts,  34-5-5) 

5 lb/1,500  ft^ 

Surface  application 
April,  1975 

0 

Slow  release 
(Scotts,  34-5-5) 

5 lb/1,500  ft^ 

Surface  application 
Apri 1 , 1975 

■ 

Slow  release 
(Scotts,  34-5-5) 

5 lb/1,500  ft^ 

Surface  application 
April,  1975 

■ 

■ 

1 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blonass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  1W)le  1). 
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TAni£  3 


RKSUI.TS 

CXX)E  (Provide*  1 i t<  i :it  ur.*  roferr'nces  in  lieu  of  results  if  considerexl  desirable) 


See:  Garbisch,  £.W.,Jr.,  and  Woller,  P.B.,  "Marsh  Development 

on  DrocKjed  Materials  at  Slaughter  Creek,  Maryland",  report 
submitted  to  Baltimore  District  Corps  of  Engineers,  P.O. 
Boxl715,  Baltimore,  Maryland  21203.  December,  1975. 
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ploa-s('  list  fi  ll fences  to  avrillable  published  material  (on  project) 
not  t^iv('n  in  I'ahlc  3. 


(b)  \Miat  problMiv-;  (rtumical,  physical,  biological,  and/or  mfKihani cal ) 
have  been  enconnt <fcxl  with  rt’gard  to  vegetative  establislnf;nt? 

Portions  of  area  not  being  available  for  planting  at  optimum  time 
led  to  late  planting  dates  and  low  degree  of  vegetative  establish- 
ment at  end  of  growing  season.  Fertilization  of  transplants  in 
low  permeability  substrates  too  soon  after  planting  led  to  initial 
growth  retardation. 

(c)  TIk'  probUms  listed  in  9(b)  have  /Xy  have  not  /jy  been  resolved. 

If  the  problems  have  been  resolved,  please  describe  the  solutions. 

Had  been  determined  that  slow  release  fertilizer  applied  at  time 
of  planting  aids  plant  establishment  without  initial  growth 
retardation  experienced  with  fast  release  fertilizer.  Coordination 
of  work  is  essential  between  dredging  and  habitat  development 
contractors.  _ 

(d)  Wildlife  have  have  not  /_/  uti^lized  created  marsh  areas  and 
wildlife  managfmemt  problems  do  /_/  do  not  /X_/  exist.  If  manage- 
ment problfirs  do  exist , what  wildlife  create  the  problems  and  are 
the  problems  now  rt'ctifitxl  and  if  so  by  what  means? 


(e)  In.sect  prohUms  are  / _J  are  not  /)(/  significant.  If  significant, 
what  are  tlie  problems  aixi  how  were  they  resolved? 


(f)  Pleast,*  providi'  ;iny  additional  information  and  caimonts  that  you  feel 
might  be  u.seful  to  ensure  the  success  of  a mai^h  creation  project  at 
a similar  site. 

Of  the  large  number  of  factors  which  influenced  first-year  plant- 
ing at  this  site,  that  regarding  time  of  planting  was  found  to 
be  least  easily  manipulated  and,  unlike  nutrient  deficiencies, 
could  not  be  compensated  for  to  achieve  maximum  vegetative 
establishment.  For  sites  that  receive  high  wave  stress  part- 
icularly during  the  winter  months,  plant  stock  should  be 
introduced  as  early  in  the  growing  season  as  is  feasible  under 
the  environmental  conditions  which  prevail  at  the  site.  Thus, 
the  intended  planting  time  should  be  prepared  and  ready  to  receive 
plant  stock  commesurate  with  a planting  timetable  based  on  these 
factors . 
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MARSH  CREATICN  RESEARQ! 
INK)}iMATI(]N  lUIJJIvST 


April  1975 


I NS’  ITfl  ICT I CMS  - Ploa-so  orin)letP  this  information  nHiuest  as  thorou^^hly  as  ixjssible. 
Uso  "NA"  wiw'n  not  applicalile  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pai^es  if  the  spaces  allotted 
are  insufficient.  Th('  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  san»‘  cxxlr's  in  Tables  2 and  3 when  d(?scribing  the  fertilization  programs 
and  tlH’  results  of  the.se  plantings.  For  exanple,  if  there  are  tvfo  areas  of 
Mangrove  .seedling  transplants  at  MTL-MHW  elevations,  one  which  was  fertilizied 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  FhDject  identification  name: 

Snow's  Cut 

2.  Ins-titution  and  its  address: 

Soils  Department 

North  Carolina 

Uni  vers i 

ty 

Raleigh,  North 

Carolina 

27607 

3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  ninbers: 

E.D.  Seneca  919-737-2129 

S.W.  Broome  919-737-2657 


4.  Interviewee(s)  — person(s)  corpleting  inform.ation  request  and  ^x’rson(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

E.D.  Seneca 
S.W.  Broome 


5.  Agency(ies)  funding  the  project: 

Coastal  Engineering  Research  Center 
U.S.  Army,  Corps  of  Engineers  (funded) 
Sea  Grant 

North  Carolina  Coastal  Research  Program 


4 


17-2 


6.  of  init  lai  ion  and,  if  applicable,  corpletion  of  the  project: 

March,  1971  - Continuing 


7.  Site  description 

(a)  Site  liH'at ion  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicaUHi  chart  with  site  boundries  penciled  in,  if  possible. 

34O  Q7-  ^ 77O  550  y 

(b)  Is  sitea  drodKcxl  material  disposal  area  /j^,  a natural  area  /_/,  or 
ottx'r  /_/?  If  other,  please  describe. 


(c)  Are  the  sedimcn^ts  at  the  site  uncon^ined  and  un£rotected  protected 

I _J , confinrxl  jj,  by  a breakwater  f _/ . a.  dike  !_/,  b.  groin  /_/,  or  other 
/ _y?  If  other,  please  describe. 

Unprotected  in  1971 
Confined  as  of  1973  by  a dike 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g.  , earthen  dike,  riprap  breakwater,  wooden 
groins). 

Earthen  dike  in  1973. 


(e)  Are  areas  involved  in  marsh  creation  regularly  /_/,  occasionally  /__/, 
seldon  / _j , always  / J , inundated?  Check  one  or  more . 

N .A. 

(f)  Are  physical  characterise Ics  of  sediment  rmd  (silt  and  clay)  / J , .sand 

/ _/,  pebbles  / J7  If  more  than  one  check,  double  check  doninant.  Please 
provide  percentages  If  available. 

Sand:  96% 

Clay:  3% 

Silt:  1 % 


(g)  What  Is  the  sediment  chemical  caipositlon  (KJeldahl  nltrogsm,  nitrate  and 
amonia  nitrogeiv  pboaphorus,  potassium,  orgfuilc  carbon,  etc.) 

Ca  25-50  org,  carbon  to  a depth  of  12  cm. 

Ph=3.7,  Soluble  salts=1.00  mmho/cc. 

P=  93kg/ha,  Mn=  28.0  kg/ha. 

Ca=  1.35  meq/lOOcc,  Mg»  0.31  meq/lOOcc. 

K=  0.09  meq/lOOcc,  Na*  1.10  meq/lOOcc. 

Vol  wt  (g/cc)  = 1.25 
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(h)  W1i;ii  is  thp  rajif?'  (In  dpfjroes)  of  the  surface  slopes  at  the  site? 

C<i  ? What  Is  the  daninact  slope? 

How  were  the  slopes  achieved  (e.g.  natural  or 
tml  I(t.n'.er  grading)?  Natural 

(1)  What  are  the  nia,jor  fetch  lengths  and  directions? 

1 - 3 km  NE  _ i 

(j)  Wlial  wind  directions  prevail  NE  & SW  and  dominate? 
fkiring  what  months  are  the  doninant  winds  encountered? 

NE  (fall  & winter)  SW  (spring  & summer) 

(k)  Wliat  is  the  mean  lunar  tidal  anplitude  at  ^he  site?  1 . 2m  _ 

Are  wind  influences  on  the  tide  dominant  / J , significant  / J , 
insignificant  /)^/? 

(l)  What  is  the  chemical  cenposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unusaially  high  concentrations)? 

Ca.  lOppt  salinity 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  ^Jecific 
elevations)?  Please  specify  generally. 

N .A. 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

N.A. 


(o)  Please  provide  i^econmendaticxis,  if  any,  for  site  preparation  based  upon 
experience . 

The  characteristics  of  this  site  were  ideal. 


(p)  Please  provide  any  additional  information  eukI  cannents  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  IfcLTsh  creation  description; 


(a)  What  are  the  principle  objectives?  To  determine  the  elevational 
range  over  which  transplants  of  Spartina  alterniflora  could  be  established, 
and  to  compare  different  sources  of  S.  alterniflora  franspl  ants . 
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, (b)  Pl(>:us<'  fill  In  the  following  t.;jhle  of  plant  species  asf>d,  phuit  siof:k 

ustxl  (.seeds,  .siirigs,  rhi/emr's,  .srxxll  ings,  ^potted , bare  root,  agr)>,  etc.), 
elevations  planted  (e.g.  , MIW-WTI.,  \fri/-MHw,  WIW  to  +1,  whf^re  Nflli  = 

1 mr'an  tide  level  suid  MHW  to  +1  = MHW  to  one  foot  above  MHW),  month-year 

1 planted. 

TADI£  1 

(XTE  HANT  SPECIES  PIATTT  5?TOCK  EIEVATIONS  PLANTFD 

1 

lOmi-YEAR  PI.ANTED 

B 

Spa  r t i na 
alterni flora 

sprigs 

MLW  - MHW  +1 

March,  April,  May , 
June , July  , 1971 

B 

S- 

a 1 tern i fl ora 

seeds 

MLW  - MHW  +1 

March  , Apri 1 , May  , 
June,  1971,  1972 

C 

S . 

al terni flora 

seedl i ngs 

MIL 

May,  1972,  1973 

(c)  Endemic  plant  stock  was  j'}j  was  not  /_/  used.  If  '\ras  not  used," 
indicate  geographic  origins  of  various  stock  used. 


(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 
N.A. 


(e)  What  mechanians  were  enployed  for  planting? 

hand  planting,  sprigs  and  seedlings 
rototiller,  seeds 
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(f)  If  fort  ili:-.nl  ion  prof^rams  wnre  adopted,  please  carplete  Table  2 
(cock'  n'fi'is  to  Table  1). 

i 

TABLE  2 


9.  Marsh  crc?ation  results: 

(a)  Plea.se  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blcmass  determination  rc?sults,  etc.)  in  the  following 
table  (code  refers  to  T^le  1). 
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r 

I 

1 


TABIjE  3 


RESULTS 

OCEC  (Provide  literature  references  in  lieu  of  results  if  considered  desirable) 


Woodhouse,  W.W.,  Jr.,  E.D.  Seneca,  and  S.W.  Broome.  1974. 
Propogation  of  Soartina  alterniflora  for  substrate  stabi 1 izatior 
and  salt  marsh  development.  Coastal  Engineering  Research  Center 
U.S.  Army,  Corps  of  Engineers  Technical  Memorandum.  No.  46.  155p 

Same  as  A + Broome,  S.W.,  W.W.  Woodhouse , Jr . , and  E.D.  Seneca. 
1974.  Propogation  of  Smooth  Cordgrass,  Spar ti na . . . North 
B I Carolina.  Chesapeake  Sci.  15:214-221. 


Seneca  E.D.  1974.  Germination  and  Seedli ng  Res ponse  of  Atlantic 
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plooKt'  ll.st  rpfon'ncos  to  available  published  material  (on  prr>Ject) 
not  Riven  In  Table  3. 


(b)  What  problems  (chemical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  esrtabllshrifjnt? 


(c)  The  problans  listed  in  9(b)  have  /_/  have  not  /_/  been  resolved. 
If  the  problems  have  been  resolved,  please  de53cribe  the  solutions. 


(d) 


Wildlife  have  j ^ have  not  / _j  utl.lized  created  marsh  areas  and 
wildlife  management  problems  ^ jj  do  not  j'fj  exist.  If  manag3- 
ment  problens  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  recti  fi(xl  and  If  so  by  what  means? 


Insect  problems  are  / J are  not  hj  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


Plea.se  provide  any  additional  information  and  caiments  that  you  feel 
might  be  useful  to  en5?ure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No.  18 

MARSH  aiEATICN  RESEARCH 
INFORMATION  imQUKST 

April  1975 


INSTRIKTIONS  - Plea-so  cmplete  this  information  rtxjuest  as  thorou^^hly  .xs  i>o.s.sible. 
Ust?  "NA"  wtK'n  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  U.se  the  backs  of  the  pages  if  the  spaces  allotted 
are  in.su fficic'nt . The  plantings  to  be  listed  in  Table  1 are  coded.  Plea.se  use 
the  .same  codes  In  'Hibles  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  tran.splants  at  WTL-MHW  elevaticms,  c«ie  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  fron  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Ccmcem  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name;  Beaufort 


2.  Institution  and  its  address:  Soils  Department 

North  Carolina  University 
Raleigh,  North  Carolina  27607 


3. 


Persons  directly  rtjsponslble 
telephone  nint)ers: 


for  the  project  and  their  respective  office 

E.O.  Seneca  919-737-2129 
S.W.  Broome  919-737-2657 


4.  Intervlewee(s)  — personfs)  ocnpletlng  information  reque.st  and  per.son(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

E.p.  Seneca 
S.W.  Broome 


Agency(iee)  funding  the  project: 

Coastal 


Engineering  Research  Center 
U.S.  Army,  Corps  of  Engineers  (funded) 
Sea  Grant 

North  Carolina  Coastal  Research  Program 


w-  rn-  ',* 
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6.  Dites  of  initiation  and,  if  applicable,  conpletion  of  the  project: 
April,  1972  - Continuing 


7.  Site  description 

(a)  Site  location  (C  & GS  Qiart  No.  and  coordinattes) . Please  attach  .secticxi 
of  indicated  chart  with  site  boundries  penciled  in,  if  pos.slble. 

(b)  Is  site_a  di'edgt'd  material  disposal  area  /j(/,  a natural  area  /_/,  or 
other  /_y?  If  other,  please  describe. 


(c)  Are  the  sediments  at  the  site  uncoirfined  and  ungroteOted  /X/_or  protected 
/ _j , confined  /_/ , by  a breakwater  /_/ , a dike  /_/ , a groin  /_/ , or  other 
/ __/?  If  other,  please  describe. 

Unprotected  in  late  1971  and  early  1972  when  spoiled  upon. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

N.A. 


(e)  Are  areas  involved  in  marsh  creation  regularly  /_/,  occasionally  /_/, 
seldcm  / _j , always  / _J , Inundated?  Check  one  or  more . 

N.A. 

(f)  physical  ^laracteristlcs  of  sediment  raid  (silt  and  clay)  / J , sand 

/ J , pebbles  /__/?  If  more  than  one  check,  double  check  daninant.  Please 
provide  percentages  If  available. 

Sand:  97.6% 

Silt:  0.7% 

Clay:  1.7% 

(g)  What  Is  the  sediment  chemical  ccnposltlon  (KJeldahl  nitrogen,  nitrate  and 
amonla  nitrogen  phosphorus,  potasslm,  organic  carbon,  etc.) 

PH=  8.4,  soluble  salts*  2.75  mmho/cc. 

P*  75  kg/ha,  Mn*  4.8  kg/ha. 

Ca*  39.0  meq/lOOcc,  Na*  4.80  meq/lOOcc. 

Vol  wt  (g/cc)*  1.40 
Organic  matter*  0.8% 
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(h)  What  is  the  ranRe  (In  dc'Rrtx^s)  of  thf?  surfact*  slopes  at  the;  site? 

Ca.  21  What  Is  the  doninant  slope? 

How  were  the  slopes  achieved  (e.R.  natural  or 
hulldoz»'r  ^Tr^^dinK)?(^^  ^ 

(i)  What  are  the  nvvjor  fetch  lengths  and  directions? 

0.1  - 0.1  km 

(j)  What  wind  directions  prevail  and  dominate? 

During  what  months  are  the  doninant  winds  encoxmtered? 

fal  1 and  wi nter 

(k)  What  is  the  mean  lunar  tidal  airplitude  at  _the  site?  0.9m  _ 

Are  wind  influences  on  the  tide  dominant  /_/,  significant  /_/, 
insignificant  /)(_/? 

(l)  What  is  the  chonicAl  corposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unu!?ually  high  cxincentrations)? 

20  - 25  ppt  salinity 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  ^lecific 
elevations)?  Please  specify  generally. 

N . A. 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

N.A. 


(o)  Please  provide  i^ecoimendatlons,  if  any,  for  site  preparation  based  upon 
experience. 

Characteristics  at  site  were  ideal. 


(p)  Please  provide?  any  additional  information  and  ocirments  that  you  feelj 
might  be  helpful  for  future  site  selections  and  preparations.  • 

See  publications 


8.  Ifarsh  creation  description: 


(a)  What  are  the  principle  objectives? 

Determine  the  feasibility  of  field  scale  seeding  of  Sparti na 
alterniflora.  Establish  a S.  al terni flora  nursery  area. 
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(b)  Pl**:us<>  fill  In  Uie  follcwinR  table  of  plant  species  used,  plant  stock 

used  ( sinxls , sprigs , rh i ?ianes , .seedl  i ngs , /pot ted , hare  root , etc . ) , 

eb'vations  pljinted  (e.g.  , MI-iW-WTIj,  WTL-WIW,  WIW  to  +1,  wh<?re  WTIj  = 
mi'an  tide  level  and  WIW  to  +1  = VtW  to  one  foot  above  MHW),  month-year 
planttxl. 

TABI£  1 


on'iE 

HAIfr  SPECIES 

piAirr  .?rocK 

ELEVATICNS  PLAOTED 

MCtmi-YEAR  PLAI7TED 

B 

Spa  rt i na 
al terni flora 

seeds 

MLW  - MHW 

April,  June,  1972 

B 

S. 

a 1 tern  1 f 1 ora 

sprigs 

MIL  - MHW 

April,  1972 

C 

D 

E 

F 

G 

H 

I 

(c)  Endanic  plant  stock  was  /j^  was  not  /_/  used.  If  'Swas  not  used," 
indicate  geographic  origins  of  various  stock  used. 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

N.A. 


(e)  What  mechanlanB  were  oiployed  for  planting? 

Farm  tractor  drawn spi  Re-toothed  harrow  and  cultivators  to  disturb 
site  hand  seeding  at  rate  of  100  viable  seeds  per  square  meter 


604 
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(f)  If  r«'rt  i 1 ization  wt?r('  adoptod,  please  ccnplate  Table  2 

(cvhI*'  rt^fers  to  Table  1). 


TABLE  2 


nooE 

ITTrriMZlJ?  DESCRimON 

APPLICATICN  RATE 

WHEN  AND  HOW  SURFACE  CR 
SUBSURFACE)  AI’PUED 

A 

P concentrated  super- 
phosphate 

N .1  mnin  n i nm  <:iilfAt'P 

0 kg  h a~^ 

split  application 
June,  July,  1972 

B 

P concentrated  super- 
phosphate 

N Ammnniiim  cii1*fAtP 

OP  224kg  ha'^N 

split  application 
June , July  , 1972 

c 

P concentrated  super- 
phosphate 

N ammonium  sulfate 

49kg  ha'^P 
224kg  ha'^N 

split  application 
June,  July,  1972 

D 

E 

F 

G 

H 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g.,  fatality 
percentages,  bloniass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  Table  1). 

See  TM  - 46.  pl39,  142  (TABLE  42) 


B173 


18-6 


TAniD  3 


RFSULTS 

OCDE  (Pnwide  literature  references  In  lieu  of  results  If  considered  desirable) 


Woodhouse,  W.W.,Jr.,  E.D.  Seneca,  and  S.W.  Broome.  1974. 
Propogation  of  Sparti na  a1 terni flora  for  Substrate  Stabilization 
and  Salt  Marsh  Development.  Coastal  Engineering  Research  Center, 
U.S.  Army,  Corps  of  Engineers  Technical  Memorandum  46.  155p. 
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ploa.so  n'fc'n'nces  to  available  published  material  (on  project) 

ikU  >'i  Tiilile  3. 


(b)  Wliat  probbms  (clKnilcal,  physical,  biological,  and/or  mechanical) 
have  btH^n  encountered  with  regard  to  vegetative  e.stablislint?nt? 


(c)  The  problems  listed  in  9(b)  have  /_/  have  not  /_/  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 


(d)  Wildlife  have  /X/  have  not  / J utilized  creat^  marsh  areas  and 

wildlife  managrment  problems  ^ j _J  do  not  exist.  If  manage- 

ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  mjw  rf>ctifi<xl  and  if  so  by  what  means? 


(e)  Insect  problems  are  / J are  not  /X/  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  cements  that  you  feel 
might  be  useful  to  ensure  the  .success  of  a marsh  creation  project  at 
a similar  site. 


• . ^ 
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No . 19 


MARSH  CREATICN  RESEAIOl 
IOTT)KMATI()N  HJI^IIvSr 

April  1975 

INS'llfliCTICNS  - Ploase  ccnplete  this  inform-jf. ion  refjuest  iis  thf^ronf^hly  ;i.s  fxxssible. 
Ust'  "NA"  wiK>n  not  jy^plicable  and  leave  bljink  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  .spaces  allotted 
are  insufficient.  The  plantings  to  be  li.sted  in  Table  1 are  coded.  Please;  use 
the  same  codes  in  Tables  2 and  3 when  de.scrlbing  the  fertilization  programs 
and  thf'  results  of  these  plantings.  For  exanple,  if  there  are  tw  areas  of 
Mangrove  setxiling  tran.splants  at  MTL-MHW  elevaticxis,  one  which  was  fertilized 
and  one  which  was  not,  th(?se  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  T^ble  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 

Environmental  Ccmcem  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  South  Island 


2.  Institution  and  its  address; 

Soils  Department 

North  Carolina  University 

Raleigh,  North  Carolina  27607 

3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  mxnbers; 

E.O.  Seneca  919-737-2129 
S.W.  Broome  919-737-2657 


4.  Intervif‘wr«e(s)  — perstmCs)  coipleting  information  reqviest  and  fK'rson(s)  planning 
on  participating  in  per?»nal  interview.  If  different,  so  indicate. 

E.D.  Seneca 

S.W.  Broome 


5.  Agency(les)  funding  the  project: 

Coastal  Engineering  Research  Center 
U.S.  army,  Corps  of  Engineers  (funded) 
Sea  Grant 

North  Carolina  Coastal  Research  Center 
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6.  Datos  of  Initiation  and,  if  applicable,  oonpletion  of  the  project: 


Apri 1 , 1973  - continuing 


7.  Site  description 

(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  in(iicat«Hl  chart  with  site  boundries  penciled  in,  if  possible. 

Just  south  of  New  Drew  Inlet 

(b)  Is  site_a  dredged  material  disposal  area  /_/,  a natural  area  , or 
other  /_/?  If  other,  please  describe. 


(c)  ^e  the  sfxiiments  at  the  site  unconfined  and  unprotected  /^_or  protected 
jj,  cxjnfined  /_/,  by  a breakwater  /_/,  a dike  a groin  /_/,  or  other 
/_/?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

N.A. 


(e)  Are  areas  involved  in  marsh  creation  regularly  / J , occasionally  / _/, 
seldcm  / _/,  always  / _/,  inundated?  Check  one  or  more. 

N.A. 

(f)  Are  physical  characteristics  of  sediment  nud  (silt  and  clay)  / .sand 
/V>  Pf-bbles  /_/?  If  more  than  one  check,  double  check  dominant.  Please 

provide  percentages  if  available. 

Sand:  98% 

Silt:  0.5% 

Clay:  1.5% 

(g)  What  is  the  sediment  chemical  coipositlon  (KJeldahl  nitrogen,  nitrate  and 
amonla  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 

PH*  8.8,  soluble  salts*  2.0  mm  ha/cc. 

P=  33  kg/ha,  Mn=3.6  kg/ha. 

Ca*  21.5  meq/lOOcc,  Mq-  1.85  meq/lOOcc. 

K»  0.17  meq/lOOcc,  Na»  5.63  meq./100cc. 
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(h)  What  is  the  range'  (in  d<?grecs)  of  the  surface  slopes  at  the  site? 
<1%  What  is  the  deminant  slc^? 

How  wei'e  the  slcyies  achieved  (e.g.  natural  or 
Imlldoxer  gr;iding)?Natura  1 


(i)  What  are  the  nstlor  fetch  lengths  and  directions? 

5 - 15  km.  S- W-NE 

(j)  What  wind  directions  prevail  NE  & SW  and  dominate? 

IXiring  what  months  are  the  deminant  winds  encountered? 

NE  fall  and  winter;  SW  summer. 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  _the  site?  .6  - .Jm 
Are  wind  influences  on  the  tide  doninant  /_/,  significant  /J^, 
insignificant  / J? 


(l)  What  is  the  chemical  cenposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)? 

Ca.  35ppt  salinity 

(m)  Were  there  any  site  pr^raration  requirements  (e.g. , grading  to  ^recific 

elevations)?  Please  specify  generally.  , 

N .A. 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

N .A. 


(o)  Please  provide  reconmendatlons,  if  any,  for  site  preparation  based  upon 
experience. 

N .A. 


(p)  Please  providf'  any  additional  information  and  oenments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 

Salinity  built  up  to  45ppt  at  times. 


8.  Ifetrsh  creation  description: 


(a)  What  are  the  principle  objectives?  (TM -46 , pl6,69)  To  determine  the 
feasibility  of  large  scale  seeding  (5ha).  To  establish  marsh  from  seed  in 
an  exposed  site.  To  determine  the  effect  of  fertilization  on  seedling  growth. 
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(b)  Pl«\-us«>  fill  In  the  following  table  of  plant  species  used,  plant  stock 

usixl  (s<'«xls,  si^rigs,  rhizomes,  seedlings,  (^t ted,  bare  root,  agr^,  etc.), 
elevations  planted  (e.g.  , MLW-WTI,,  MTLr-WiW,  WW  to  +1,  where  WTL  = 
mean  tide  level  and  MW  to  +1  = MW  to  one  foot  above  MHW),  month-year 
planted. 


TABLE  1 


OCDE 

PLAIfT  SPBCIIS 

PLANT  STOCK 

ELEVATICNS  PLANTED 

MDNm-YEAR  PIJiNTED 

B 

Sparti na 
al terni flora 

seed 

MTL  t .3m 

Apri 1 , May  , 1973 

B 

C 

D 

E 

F 

G 

H 

I 

(c)  Endendc  plant  stock  was  /jj/  was  not  /_/  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

Oregon  Inlet,  North  Carolina 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

N.A. 


(e)  What  mechanisms  were  employed  for  planting? 

2-wheel  garden  tractor  with  cultivator.  Area  was  cultivated 
seeded  at  a rate  of  100  viable  seeds  per  meter,  by  hand  - 
cultivated  again. 
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(f)  If  f»'rt ilization  pmtrr-'unn  vw?rr  .'idnjjtpd,  please  caiplete  Table  2 
(cTKk'  refers  to  Table  1). 

TAni£  2 


ncf)E 

FIirril.IZER  DESCRII^ION 

AIMJCATICn  RATE 

WHH  AND  HOW  .SURFACE  01 
SUBSURFACE)  APPI.IED 

■ 

p concentrated  super- 
phosphate 

N ammonium  sulfate 

_i 

0 kg  ha^ 

. 

split  application 
July  , August , 1973 

B 

same  as  A 

OP  112  kg  ha'^N 

same  as  A 

C 

same  as  A 

OP  224  kg  ha'^N 

same  as  A 

D 

same  as  A 

OP  448  kg  ha'^N 

. 

same  as  A 

E 

same  as  A 

49  kg  ha"^  ^ON 

same  as  A 

F 

same  as  A 

49  kg  h a"l  P 
112  kg  ha'^N 

same  as  A 

G 

same  as  A 

49  kg  ha'l  P 
224  kg  ha'^N 

same  as  A 

H 

same  as  A 

49  kg  h a'^  P 
448  kg  ha'^N 

same  as  A 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  bianass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  T^le  1). 

See  TM-46,  p 143,  TABLE  43  • ^ 
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I 


TAni£  3 


OOI)K  kProvnl. 


rosul.TS 

!it<  !;ituro  roformcos  in  lieu  of  msults  If  oonsidorfKl  dosirable) 


Woodhoiiso.  W.W.,Jr.,  E.D.  Seneca,  and  S.W.  Broome.  1974. 
Propo(}.i  t i on  of  Sparti  na  a1  terni  f 1 ora  for  Substrate  Stabili 
and  Salt  Marsh  Development.  Coastal  Engineering  Research 
U.S.  Army,  Corps  of  Engineers  Technical  Memorandum,  46.  1 


I 


o rsi 
LT»  fO 
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ploaj^t'  li-jl  n'fon'nces  to  available  published  material  (on  project) 
not  f'ivon  in  Table  3. 


(b)  Wliat  problems  (chemical,  physical,  biological,  and/or  mechanical ) 
liave  been  encountered  with  regard  to  vegetative  establislment? 

Salinity  buildup  at  site  probably  reduced  early  seedling  growth. 


(c)  Tbe  problems  listed  in  9(b)  have  /__/  have  not  /J^  been  resolved. 
If  the  problems  have  been  resolved,  pleafse  describe  the  solutions. 


(d)  Wildlife  have  /J(/  have  not  /_/  utnized  created  marsh  areas  and 

wildlife  management  problems  do  f_J  do  not  /__/  exist.  If  manage- 
ment problems  do  exist,  what  wildlife  create  the  piDblems  and  are 
the  problems  now  r<vtifi*xl  :uid  if  by  what  means? 

Shorebirds  i 


(e)  Insect  problans  are  /J(/  are  not  / J significant.  If  significant, 
wtiat  are  the  problens  and  how  were  they  resolved? 


(f)  Plea.sf;  provide  any  additional  information  juid  cxirments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 

Seed  during  expected  storm-free  periods,  during  relatively 
mild  weather  in  late  April  through  May  at  this  latitude. 
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No.  20 


MARSH  CREATICN  RESEARCH 
INETTRMATI(»J  HEXJUElSr 

April  1975 

INS'l’RUCTKT^'  - I'li'.xso  carplpto  this  infonreit ion  r«juest  as  thorou^^hly  as  f)o.ssible. 
Us<>  "N’A"  wtiori  fiol  appl ic.'iljle  and  leave  bl.'uik  when  the  requested  information 
is  unknowii  or  not  availaiile.  Use  the  backs  of  the  pages  if  the  .spaces  allotted 
are  insiif f iciotii  . The  plantinj^s  to  be  li.sted  in  Table  1 are  coded.  Please  use 
th«'  s.'une  civio;:  in  I’ahles  2 and  3 when  de.scribing  the  fertilization  programs 
and  tht>  n'.snits  of  Un-se  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  si^'diwig  tnui-splants  at  MTIj-WIW  elevations,  one  which  was  fertilized 
and  one  wtiich  w-.is  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  R).  In  Table  2,  only  the  fertilized  planting  should  be  il.sted 
under  the  a{jj)rt)priai(>  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to- 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name: 


Pine  Knoll  Shores,  North  Carolina 


2.  Institution  and  its  address: 


Department  of  Soil  Science 
North  Carolina  Iniversity 
Raleigh,  North  Carolina  27607 


3.  Persons  directly  r<?5?ponsible  for  the  project  and  their  respective  office 

telephone  nimhx'rs;-  , , 

W.W.  Woodhouse,  Jr.  -737-2657 

E.D.  Seneca  -737-2129 

S.W.  Broome  -737-2657 


4.  IntervlewRe(s)  — person(s)  coipletlng  information  requt'.st  iuid  perwm(s)  planning 
on  part icipati fig  in  personal  Interview.  If  different,  so  indicate. 

S.W.  Broome 
E.D.  Seneca 


5.  Agency(les)  funding  the  project: 

Coastal  Engineering  Research  Center 
U.S.  Army,  Corps  of  Engineers 
Sea  Grant 

North  Carolina  Coastal  Research  Program 
North  Carolina  Agricultural  Experiment 
Station 
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6.  Riti's  of  init  i;»t  ion  and,  if  ajiplicable,  carpletion  of  tho  project: 
April,  1074  - Continuing 


7.  Site  di'seripi  ion 

(a)  Site  Ux’at'.on  (C  & GS  Chart  No.  and  coordinates).  Please  attach  .section 
of  indicatixl  chart  with  site  boundries  penciled  in,  if  possible. 

Pine  Kr.oil  Shores,  North  Caroline 

(b)  Is  sitea  dredged  material  disposal  area  /JJ/,  a natural  area  /_/,  or 
other  /_/?  If  other,  please  describe. 


(c)  ^e  the  .sedimen^ts  at  the  site  unconfined  and  unprotected  /)J_ot  protected 
oonfimxl  /^,  by  a breakwater  /_/,  a dike  /_/,  a groin  f_J,  or  other 
/ _/?  If  otfx'r,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 


(e)  Are  areas  involved  In  marsh  creation  regularly  /y , occasionally  / _/, 
seldon  /__/,  always  / _/,  inundated?  Check  one  or  more. 

(f)  Arr?  physical  characteristics  of  sediment  raid  (silt  and  clay)  /_/,  sand 
/j(/,  pt^bbles  / _y?  If  more  than  one  check,  dcxible  check  dominant.  Please 

pnwide  percentages  If  available. 

Sand:  99.5% 

Silt:  0.2% 

Clay;  0.3% 

(g)  What  is  the  sediment  cheinlcal  conposition  (KJeldahl  nitrogen,  nitrate  and 
amonia  nitrog^  phosphorus,  potassium,  organic  carbon,  etc.) 

P Ca  Mg  K Na 

PH  Kg/Ha  Meq/lOOcc  Meq/lOOcc  Meq/lOOcc  Meq/lOOcc 
7.0  900  9.00  2.00  0.20  5.00 
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(h)  Wlial  is  tJ»'  (in  doRrt^s)  of  the  surfac<>  slopes  at  the  site? 

What  is  the  donlnant  slope? 

How  were  the  slopes  achieved  (e.g.  natural  or 
Uilldo^.  r grading)?  Natural 

(1)  What  are  the  ma^jor  fetch  lengrths  and  directions?  * 

1 .5  mi  N;  3 mi  NW;  4 mi  NE 

(j)  What  wind  directions  prevail  and  dominate? 

During  wtiat  months  are  the  donlnant  winds  enccnmtered? 

SW  Summer  - NE  Winter 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  ^he  site?  2 - 2.^  ft 
Are  wind  lnfluf?nces  on  the  tide  donlnant  / J , significant  f}J , 
insignificant  / J7 


(l)  What  Is  the  chonical  coiposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unu5?ually  high  concentrations)? 

Sa 1 i ni ty  20-30% 

(m)  Were  there  any  site  preparation  requirements  (e.g.,  grading  to  specific 
elevations)?  Please  specify  generally. 

No 


(n)  If  there  were  any  problons  associated  with  the  site  preparation, 
please  describe. 


(o)  Please  provide  i^econmendations,  if  any,  for  site  preparation  based  upon 
experience. 

N.A. 


(p)  Please  provide  any  additional  information  and  oorroents  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Marsh  creation  description: 

(a)  What  are  the  principle  objectives? 

Stabilize  shoreline  to  protect  bulkhead. 
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I 

I 


(b)  PI<M  .c-  III!  in  tho  folkwinR  table  of  plant  species  used,  plant  stock 
used  ( ee,t^.  e^iirlRs,  rhiTxmes,  seedlings, (^t ted,  barf>  root,  a^,  etc.), 
eleval  iens  planted  (e.g.  , MIjW-MTIj,  WTLr-WlW,  IflW  to  +1,  where  ^fll.  = 
mean  I idt'  level  and  WIW  to  +1  = MHW  to  one  foot  above  MHW),  month-year 
pl;m1(Hl. 

tabu:  1 


4 

(c)  Endf»nic  plant  stocsk  was  /HJ  was  not  /_/  used.  If  "was  not  used," 
indicate  gcxigraphlc  origins  of  various  stock  used. 


(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

N.A. 


(e)  What  mechanians  were  anployed  for  planting? 

Mechanical  and  hand  transplanting 
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(f)  If  r«M  l i I I It  mil  profn'ams  vw?re  adi^tod,  please  corplete  Table  2 
(ecxk'  n'(. f:  to  Table  1). 

TABLE  2 


9.  Marsh  crt*ation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percent.'iges,  biomass  determination  results,  etc.)  in  the  following 
tablf'  f.-'/xle  refers  to  T^ble  1). 

The  project  appears  to  have  been  successful  in  stabilizing 
the  shoreline  in  front  of  a bulkhead.  Accretion  of  sediments 
has  occurred  in  some  places.  A report  of  the  project  to  date  is 
being  prepared  by  the  Coastal  Engineering  Research  Center  and  will 
be  available  in  a 'few  months. 
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TABLE  3 


RESULTS 

OCDE  (Provide  literature  references  In  lieu  of  results  if  considered  desirable) 
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pU'asr  I i :t  n'fj'n 'flees  to  available  jxiblishffd  material  (on  projoe.t) 
not  {riven  in  Table  3. 


(b)  Wliaf  in’eliiims  (chfinical,  physical,  biological,  and/or  mechanical ) 
linv<'  Ix  eti  en('x5unterod  with  rf'gard  to  vegetative  estalilishrifjnt? 

Seed,  rhizomes,  and  seedlings  produced  unsatisfactory  results. 


(c)  Th('  pn.hlfms  lisKxi  in  9(b)  have  have  not  /_/  bfH.'n  resolved. 

If  the  {iroblems  have  been  resolved,  pleasf?  describe  the  ?r>lutions. 

Sprigs  were  used . 


(d)  Wildlife  have  l\j  have  not  j _j  utHized  creat^  mar.sh  areas  and 

wildlife  managanent  problems  (3o  f_/  do  not  /j(/  exist.  If  manage- 
ment problans  do  exist,  what  wildlife  create  the  problems  and  are 
the  problrms  now  recti  fif'd  !ind  if  so  by  what  means? 


(e)  Infject  prffblfms  are  / J are  not  /j;/  significant.  If  significant, 
what  arc  the  prolflems  and  how  were  they  resolved? 


(f)  Please  pnivide  any  additional  information  and  comments  that  you  feel 
might  be  usf'ful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No.  21 


MARSH  CREATICN  HFSEARCH 
INHIRMATK^N 

April  1975 


INSTRIKTICINS  - Please  ccrplete  this  information  re<^uest  as  thoroughly  as  fxjssible. 
Use  "NA"  wht'n  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  .spaces  allotted 
are  in.sufficient.  The  plantings  to  be  li.sted  in  Table  1 are  coded.  Plea.se  u.se 
tht'  same  codes  in  Tbbles  2 and  3 when  de.scrlbing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  .sfxxlling  tran.splants  at  MTL-MHW  elevations,  one  which  wa.s  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Oodes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  li.sted 
under  the  apprc^riate  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  .should  be  listed  under  Oodes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  IhDject  identification  name:  Mangrove  Transplantation  on  a Dredge 

Spoil  Island.  Seagrass  Transplantation  into  Seawalled 
Artificial  Canals. 

2.  Institution  and  its  address: 

Marco  Applied  Marine  Ecology  Station 

North  Barfield  Drive 

Marco  Island,  Florida  33937 

3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  mirbers: 

James  C.  Kinch  (813)394-2795 

W.  David  Key  (813)394-2795 

4.  Interviewee(s)  — person(s)  coipleting  information  request  and  person(s)  planning 
on  participating  in  personal  interview.  If  different,  so  indicate. 

James  C.  Kinch 

W.  David  Key 


5.  Agency(ies)  funding  the  project: 

Deltona  Corporation,  Miami,  Florida 


Riqn 
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6.  Dnti's  of  itiilialion  and.  If  appllcabln,  cxinilotlon  of  tho  project; 

Mannrovr  I ra nsp 1 a nta t i on  16  May  1972  - November  1974 
Seaqrass  Transplantation  April  1976  - Prob.  March  1976 


7.  Site  doscript ion 

(a)  Silo  i(Mi  (C  & GS  Chart  No.  and  coordinates).  Please  attach  secticm 

of  indii-ati'd  chart  with  site  houndries  penciled  In,  if  possible. 


(b)  l.s  a drcKlged  material  disposal  an^a  /j^,  a natural  area  /_y,  or 

other  /x/  If  other,  please  describe. 


(c)  ^e  tho  sotliriKnts  at  the  site  uncon^ined  and  un£rotected  /iJ_pT  protected 
/ _! , con  I i n<  <1  /_/ , by  a breakwater  f _J , a dike  f _J , 2l.  groin  /_/ , or  other 
/Xy?  If  other,  please  describe. 

The  spoil  island  is  situated  v/ithin  a Day  (see  map)  but 
otherwise  open  to  wind  and  wave  action.  The  canal  sediments 
are  susceptable  to  boat  wakes,  but  otherwise  stable. 

(d)  If  sodinx'nts  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groin.s) . 

N . A 

i 

(e)  Are  i\roa.s  involvfid  in  marsh  creation  regularly  jj,  occasionally  /_/, 
•sold<,n  / /,  always  /x/,  inundated?  Check  one  or  more. 

The  bpoil  islana  is  tidal  (majority  of  area  below  MWL) 

(f)  An-  pliysical  characteristics  of  sediment  tiud  (silt  and  clay)  /^,  sand 
/_/,  rx’hhles  / __/?  If  more  than  one  check,  double  check  doninant.  Please 

prrwido  r»«rcentages  if  available. 


(g)  What  is  the  sediment  chemical  ccnpoeitlon  (KJeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  phosphorus,  potassltn,  organic  carbon,  etc.) 

Not  analyzed 


B191 
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(h)  Wi:ii  !■;  n»‘  rajiK«‘  (In  (k?Krees)  of  the  surface  slc^s  at  tlK;  site?  4-5°  on 

spoil  island.  What  Is  the  danlnant  slope?^^  in  waterways. 

How  were  the  slopes  achieved  (e.g.  natural  or 
l>ii I Id",-,  r trradinK)?  both  cases  dragline  and/or  hydraulic  dredge. 

^Considerable  settling  has  occurred  on  the  island^ 

(i)  What  are  the  rna.]or  fetch  lengths  and  directions?  Spoil  island  is  900* 
NW-SE  X 400'  NE-SW.  NA  in  seagrass  work. 

(j)  What  wind  directions  prevail  e-NE  and  dcminate? 

During  what  months  are  the  doninant  winds  encountered? 

March  - September 

(k)  What  is  the  mean  lunar  tidal  anplitude  at  jthe  site?  2.3' 

Are  wind  influen^ces  on  the  tide  dominant  / _/,  significant  , 
insigni  fic^ajit  /_/? 

(l)  What  IS  ttK^  chemical  carposition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
umuaially  high  concentrations)?  32-39  0/00  - no  unusual  constitutents 
at  either  site. 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  specific 
elevations)?  Please  specify  generally.  None 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 

please  de.scribe.  The  spoil  island  was  found  to  settle  below  the 
mean  water  mark  after  about  one  year.  This  spreading  increased 
tidal  exposure  of  plants. 


(o)  Please  provide  reconnendations,  if  any,  for  site  preparation  bastxl  upon 
experience.  Use  of  a coffer  dam  or  premanent  dike  to  maintain 
elevation  or  selection  of  a more  stable  substrate.  Sea  grass 
transplants  should  be  shielded  from  excessive  turbulence  and 
should  be  securely  anchored. 

(p)  Please  provide  any  additional  information  and  caiments  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 

Partial  shading  of  young  mangrove  transplants  could  be  profitable 
in  yield  of  plants.  Protection  from  wave  action  is  essential  for 
any  success.  Anchoring  sea  grass  by  tying  plants  to  construction 
tie  rods  has  proven  generally  successful  and  prior  treatment  with 
the  rooting  hormone  Napthalene  acetic  acid  could  aid  in  establish- 
8.  Ifeu*8h  creation  description:  ment. 


(a)  What  are  the  principle  objectives?  in  the  efforts  with  mangrove  trans- 
planting, we  at  MAMES  wished  to  develop  the  capacity  to  transplant 
moderately  large  numbers  of  trees  on  to  a spoil  site.  hoped 

that  this  can  be  a useful  technique  to  minimize  the  affects  (p^o) 


of  di'Vc  I ('i  ;.u  ii I in  natural  areas  on  the  coastal  zone.  It  was 
deteriiniuil  (hit  the  efforts  are  feasible  provided  elevation  remains 
stable  il'ove  moan  water.  The  sea  grass  work  is  oriented  toward 
introduoiii)  a now  productive  community  in  artificial  canals. 

In  tho  soa  iirass  work  the  introduction  of  a potentially  important 
community  into  the  canal  berm  is  an  attempt  to  enhance  the  artificial 
canal  !iabi  • <il  . * 
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(b)  Pl»'.xs<'  fill  in  Um?  followitiK  talile  of  plant  species  used,  plant  strx^k 

usfxl  (se«xlN.  sprigs,  rhlzmes,  seed!  lngs,^pottfxi,  bare  rtjot , agr),  etc.), 
eh'V'ations  plantfxi  (e.g.,  Mr,W-WTL,  WTIr-WlW,  KflW  to  +1,  wh<Tf*  WH,  = 
mi'.Tn  tide  If'vel  and  MHW  to  +1  = MIIW  to  one  foot  above  MHW),  tnonth-year 
planted. 

TABIE  1 


ODE 

I’lAYT  .SnriFS 

PLAI7T  :?I1XK 

EI£VATICNS  PIjAtmD 

MCrmi-YEAR  PILOTED 

A 

2-3'  ht. 
young  trees 

MHW  to  +1 

May  72  - March  73 

B 

3-5'  ht. 

MHW  to  +1 

May  7 3 

c 

Rhizophora 

(332) 

2-8*  ht. 

MHW  to  +1 

May  7 3 

D 

E 

F 

Thalassia 

(597) 

Sprigs 

April  75 

G 

H 

I 

( ) = number  planted 

(c)  Endemic  plant  stock  was  ^ was  not  /_/  used.  If  '^was  not  used," 
indicate  g^xagraphic  origins  of  various  stock  used. 


(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 
N.A. 


Wtiat  mechanians  were  aiployed  for  planting? 
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(e) 


Hand  plantings  in  all  cases 


I 
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(f)  If  fertilization  propraiDB  wnro  adopted,  please  ccrplete  Table  2 
(exxV'  refers  to  Table  1). 


TABIZ  2 


i^nii 

iT-imuzro  DEscRirriON 

APPLICATICN  RATC 

WHEN  AND  HOW  SURFACE  OR 
SUBSURFACE)  APPLIED 

A 

Pel  1 et i zed 
Commerc i a 1 6:6:6 

100  gms/tree 
(total  94  trees) 

12/72  - Introduced  i n 
small  holes  drilled  at 
base  of  tree  uoon  olantin 

B 

D 

E 

F 

G 

H 

— 

I 

9.  Marsh  erfration  results: 24 7 7 introduced.  389  as  of  11/74  and  5/75. 

(a)  Plea.sf‘  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
p<*rcentages,  blanass  determination  results,  etc.)  in  the  following 
table  («xle  refers  to  TYible  1). 

No  conclusive  results  as  yet  on  seagrass.  No  black  mangrove 
remained.  Several  snail  plots  monitored  for  growth  results 
compared  with  marked  undisturbed  trees.  Results  indicate  that 
transplants  exhibit  about  half  growth  of  natural  area  trees, 
(see  table). 
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NATUItAL 


Increment 


Total 

Mean 

Range 

Date 

Number 

(mm) 

(mm) 

11  Juno  1973 

51 

10.63 

4-35 

20  September  1973 

47 

32.06 

5-100 

3 December  1973 

51 

23.31 

0-101 

3 June  1974 

42 

30.43 

7-123 

19  November  1974 

32 

136.23 

22-292 

Average  increment  growth  (all  plants) 

June  1974  25.08  mm 

November  1974  41.03  mm 


TRANSPLANT 

Increment 


Total 

Mean 

Range 

Date 

Number 

(mm) 

(mm) 

11  June  1973 

155 

8.16 

2-32 

20  September  1973 

122 

13.24 

4-41 

3 December  1973 

92 

7.71 

0-45 

3 June  1974 

59 

13.86 

0-42 

19  November  1974 

4 

84.11 

46-171 

Average  increment  growth  (all  plants) 

June  1974  10.36  mm 

November  1974  10.98  miTi 


Complete  discussion  in*. Efforts  in  Marine  Revegetation  in  Artificial 
Habitats.  Kinch,  James  C.  1975. 

Proceeding  of  the  Second  Annual  Conference  of  Coastal  Revegetation 
in  Florida. 
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TABLE  3 


(XCE 

RESULTS 

(F^rovide  literature  references  In  lieu  of  results  if  considered  desirable) 

1 

B 

c 

D 

E 

F 

G 

H 

I 

■* 

i 

I 


i 


98 
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plea.se  list  references  to  available  published  material  (on  project) 
not  given  in  Table  3. 


(b)  What  problems  (chemical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establ ishn»,*nt? 

previously  indicated 


(c)  The  problems  listed  In  9(b)  have  / J have  not  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 


(d)  Wildlife  have  f%J  have  not  / J utl.lized  creat^  marsh  areas  and 

wildlife  management  problems  ^ tj  do  not  j'jj  exist.  If  manage- 
ment problans  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  recti Htxl  and  If  so  by  what  means? 


(e)  Insect  problans  are  / _/  are  not  jy  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 

(Some  problem  w/  boring  isopod  ( Sphaeroma ) i n mangrove 
work,  not  evaluated  in  study  however ) . 


(f)  Please  provide  any  additional  information  and  ccnroents  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No.  22 

MARSH  CREATICN  RESEARCH 
im-DRMATICN 

April  1975 


INETTRUCriCNS  - Plea.se  ccnplete  this  inforntit  urn  n^iuest  a.s  thorout^hly  ius  fx>ssible. 
Use  "NA"  when  not  applicable  and  leave  bljink  when  the  n>quosted  information 
is  unknown  or  not  available.  U.se  the  backs  of  the  pa^^es  if  the  spaces  allotted 
are  in.s"ufficient.  THe  plantings  to  be  listed  in  Table  1 are  coded.  Please  use 
the  .same  codes  in  Tables  2 and  3 when  de.scrihing  the  fertilization  programs 
and  the  ressults  of  these  plantings.  For  exanple,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  fron  the  fertilized  and 
linfertllized  plantings  should  be  ll.sted  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name: 

B. 

C 

2.  Institution  and  Its  address:  r, 


Bay  Bridge  Approach  (Grant  Ave. 

Overpass  , Oakland) 

Faber  Tract  (East  Palo  Alto,  CA) 
Anza  Pacifica  (Burlingame,  CA) 
Alameda  Creek  Channel  (Newark,  CA) 


San  Jose  State  University 
San  Jose,  CA  95192 


3.  Persons  directly  responsible  for  the  project  and  their  respective  office 
telephone  mmbers: 

Dr.  H.T.  Harvey  (408)277-3008 


4,  Intervlewee(s)  — person(s)  corpletlng  information  reque.st  and  perscjn(s)  planning 
on  participating  in  personal  Interview.  If  different,  so  indicate. 

H.T.  Harvey 


5.  Agency(ies)  funding  the  project: 

California  State  Hiway  Division  (Project  A) 

Personal  - San  Jose  State  University  (Project  B) 
California  State  Attn.  General’s  Office  (Project  C) 
Corps  of  Engineers  (Project  D) 


V' 


B200 


22-2 


6. 


Dates  of  initiation  and, 


if  applicable,  conpletion  of  the  project: 


Project  A 1969-70 
Project  B 1971 
Project  C 197^ 
Project  D 197^ 

7.  Site  description 


completion  1971 
on  going 
on  going 
on  going 


(a)  Site  location  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicated  chart  with  site  boundries  F>enclled  in,  if  possible. 


(b)  Is  site_a  dredged  material  disposal  area  , a natural  area  or 
other  /_y?  If  other,  please  describe. 


(c)  ^e  the  sediniOTts  at  the  site  unconfined  and  un£rotected  / J _pr  protected 
/_/,  confined  /_/,  by  a breakwater  /_/,  a dike  !_/ , & groin  /_y,  or  other 
/_y?  If  other,  please  describe. 

Project  A - open 

B - protected 
C - semiprotected 
D - open 

(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 

Project  B - earthendike 


(e)  Are  areas  involved  in  marsh  creation  regularly  occasionally  jj , 
seldom  / _j , always  / J , inundated?  Check  one  or  more . 

(f)  Are  physical  characteristics  of  sediment  mud  (silt  and  clay)  /^,  sand 
/_y,  pebbles  /_y?  If  more  than  one  check,  double  check  dominant.  Please 

provide  percentages  if  available. 


(g)  What  is  the  sediment  chemical  ccnpositlon  (KJeldahl  nitrogen,  nitrate  and 
ainonla  nitrogen  pboephorus,  potassium,  organic  carbon,  etc.) 

not  determined 
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(h)  What  is  the  range  (In  degrees)  of  the  surface  slopes  at  the  site? 

5°  ^at  Is  the  donlnant  slope? 

How  were  the  slopes  achieved  (e.g.  natural  or 
bulldozer  grading)? 

Project  A - bulldozen  Project  B - natural  sediment  flow; 
C - bulldozer j D - dredge 

(i)  What  are  the  major  fetch  lengths  and  directions? 

not  determined 

(j)  What  wind  directions  prevail  NW  wind  and  dominate? 

During  what  months  are  the  dominant  winds  encountered? 


(k)  What  is  the  mean  lunar  tidal  amplitude  at  _the  site?  _ 

Are  wind  influences  on  the  tide  dominant  / significant  /_/, 
insignificant  / _y? 

(l)  What  is  the  chemical  composition  of  the  receiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unu5aially  high  concentrations)? 

in  process 

(m)  Were  there  any  site  pr^iaration  requirements  (e.g.,  grading  to  igjecific 
elevations)?  Please  specify  generally. 

Yes,  between  about  ■♦•2*  above  MLLW  and  2'  above  MHW. 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

Project  D too  high  had  to  be  lower  with  clamshell  dredge. 


(o)  Please  provide  reccmnendatioDS,  If  any,  for  site  preparation  based  upcm 
experience. 

Know  critical  elevation  at  site  for  first  preparation. 


(p)  Please  provide  any  additional  in  format  ion  and  ocmnents  that  you  feel 
might  be  helpful  for  future  site  selections  and  preparations. 


8.  Marsh  creation  description: 

(a)  What  are  the  principle  objectives? 

Establish  Cordgrass  as  rapidly  as  possible. 
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(b)  PI.  \xs.'  fill  in  the  folkwin^  tai)le  of  plant  spfx’les  asfxl,  plant  stoc,k 

us.>d  (so.xis,  spriRs,  rhizomos,  soedllnRS,  ('pott.’d,  bare  root,  etc.), 

elevations  plantcxl  (e.g.  , MIiW-MTli,  WTL-WIW,  MHW  to  +1,  when?  NfTIj  = 
n»>an  tide  level  and  WIW  to  +1  = MHW  to  one  foot  above  MHW),  tnonth-year 
planted. 


TABl£  1 


CCTE 

PI  ANT  SPECIES 

PIATfT  ^roCK 

El£VATICNS  PLAmTD 

MCffm-YFAR  PIAOTED 

B 

Cpartina 
fol iosa 

Plugs , 

+7*  to  +8’* 

Feb . ’ 70 

B 

Spartina 

foliosa 

Plugs 

+6  to  9* 

July  *71 

C 

Spartina 

foliosa 

Plugs,  pottf 
plants  & se( 

^ +4  to  +9' 

as 

May  * 74 

D 

Spartina 

foliosa 

Plugs,  pott( 
plants  & set 

5 •f2  to  +4' 

ds 

May  • 74 

E 

plugs,  seeds 

+?•  to  +8* 

Feb.  *70 

B 

Distichlis 

spicata 

Plugs,  seeds 

■t-7  to  8' 

Feb.  '70 

G 

Grindelia 

humilis 

seeds 

■h?  to  +8 

Feb.  '70 

H 

I 

* MLLW  datum 

(c)  Endemic  plant  stock  was  was  not  /_/  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 

(e)  What  mechanians  were  enployed  for  planting? 

Hand  planting,  holes  dug  by  shovel. 
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(f)  If  fertilization  propraniK  wf;rr  adopted,  plea5?e  carplet(?  Table  2 
(codt'  refers  to  Table  1). 

TABLE  2 


m 

SI 

FERTILIZER  DESCRIPTICN 

APPLICATICN  RATE 

WHEN  AND  HCW  SURFACE  OR 
SUBSURFACE)  APPUED 

■ 

B 

■ 

D 

E 

F 

G 

H 

I 

1 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blanass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  1W)le  1). 
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RESUI.TS 

CXIC  (Provide  literature  references  in  lieu  of  results  If  ooasidered  desirable) 


No  success  with  seeds.  After  1 year  only 
transplants . 


survival  of 


After  1 year  60^  survival  with  reduced  growth  at  upper 
elevations  and  complete  mortality  at  highest  elevations. 


After  1 year  60%  survival  of  plugs  with  mid  elevation 
survival  and  best  growth.  Suspected  two  ecotypes  not 
substantiated . 


After  1 year  ^0%  survival  of  plugs  and  over  200  seodings 
from  4 liters  of  seed.  Seedlings  survived  only  at  elevations 
above  lower  cordgrass  plugs. 


After  one  year  70%  survival  of  transplants,  no  success  with 
seeds . 


After  one  year  20%  survival  of  plugs.  No  success  with  seeds 


Over  one  hundred  plants  established  along  bank  from  est. 
Q 1000  seeds. 
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plea.s«'  list  rofpn'nces  to  available  publi.shed  material  (on  pn)Ject) 
not  Kiven  In  Talile  3. 


(b)  Wliat  problems  (chemical,  physical,  biological,  and/or  mechanical) 
haw'  h(H>n  encountered  with  rt^gard  to  vegetative  e.stablisfinent? 

Too  small  plugs  ( 3 inc.  dia.)  had  lower  survival  rate 
than  larger  plugs.  Planting  during  severe  winds. 


(c)  The  problens  listed  in  9(b)  have  /Xy  have  not  jj  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 

Use  4-5  in.  dia.  plugs.  Plant  during  calm  days. 


(d)  Wildlife  have  have  not  /_y  utj.llzed  created  marsh  areas  and 

wildlife  management  problems  da  J J do  not  /_/  exist.  If  manage- 
ment problons  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  recti  fiexi  and  If  so  by  what  means? 

(Coots  consumed  new  cordgrass  shoots.) 


(e)  Insect  problems  are  jj  are  not  /Xy  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  oemments  that  you  feel 
might  be  useful  to  en.sure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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No . 23 


MARSH  CREATICN  RESEARCH 
INR)HMATI()N  RftJlFl-ST 

April  1975 

INSIWCTIC^JS  - Please  ccrplete  this  infoi-mation  request  as  thorout'hly  :is  pcjssible. 
Us»'  "NA"  wh('n  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  injaifficient . The  plantings  to  be  lisrted  in  Table  1 are  coded.  Please  use 
the  same’  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  re.sults  of  these  plantings.  For  exanple,  if  there  are  tvwo  areas  of 
Miuigrove  se<xlllng  tran.splants  at  MTL-MHW  elevations,  one  which  was  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  listed 
under  the  appropriate  Code.  In  Table  3 the  results  from  the  fertilized  and 
unfertilized  plantings  should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 

Environmental  Concern  Inc. 

Post  Office  Box  P 

' St.  Michaels,  Maryland  21663 


1.  Project  identification  name:  Establishment  of  Intertidal  Marsh  Plants 
on  Dredge  Material  Substrate  - Alameda  Creek,  California 

2.  Institution  and  Its  address: 

San  Francisco  Bay  Marine  Research  Center,  Inc. 
Mailing  Address:  8 Middle  Road 

Lafayette,  CA  94549 

3.  Persons  directly  responsible  for  fne  project  and  their  respective  office 
telephone  nunbers: 

C.L.  Newcombe,  Kenneth  W.  Floyd;  (415)232-5100 
H.T.  Harvey:  (408)277-3008 


4.  Intervlewee(s)  — person(s)  conpleting  information  retiuest  iuid  person(s)  planning 
on  participating  in  personal  Interview.  If  different,  so  Indicate. 


5.  Agency(les)  funding  the  project: 

Army  Corps  of  Engineers,  San  Francisco  District  Office 
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6. 


Dnto.s  of  Initiation  and,  if  applicable,  caipletlon  of  the  project; 
Initiated  in  1974  to  be  completed  in  December  1975. 


i 


7.  Site  description 

(a)  Site  Ux;ation  (C  & GS  Chart  No.  and  coordinates).  Please  attach  .section 
of  indicatfxi  chart  with  site  Ixjundries  penciled  in,  if  pos.sible. 

See  Attached  Map. 

(b)  Is  siteja  dredged  material  disposal  area  f _J  , a natural  area  /_/,  or 
othc’r  /__/?  If  other,  please  describe. 

Project  1:  Dredged  material  was  placed  in  intertidal  zone  of 
Alameda  Creek  in  May  1974. 


(c)  ^e  the  sediments  at  the  site  uncon^ined  and  un£rotected  / _/_or  protected 
!J,  confined  /_/,  by  a breakwater  ! _/ , & dike  !J , a.  groin  /_/,  or  other 
/_/?  If  other,  please  describe. 

Project  1;  Unprotected  fcom  tidal  waters  of  Alameda  Creek. 


(d)  If  .sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  ufied  (e.g. , earthen  dike,  riprap  breakwater,  wooden 
groins). 


(e)  Are  areas  involved  in  marsh  creation  regularly  /_/,  occasionally  /__/, 
seldom  l_J , alwa}^  / _J , Inundated?  Check  one  or  more. 

Project  1:  Regular  inundation  during  tidal  cycle. 

(f)  Are  physical  characteristics  of  sediment  raud  (silt  and  clay)  /_/,  sand 
/__/,  pebbles  f _J?  If  more  than  one  check,  double  check  dominant.  Please 

provide  percentages  if  available. 

Mostly  fine  mud. 


(g)  What  is  the  sediment  chonical  composition  (Kjeldahl  nitrogen,  nitrate  and 
amonia  nitrogen  phosphorus,  potassium,  organic  carbon,  etc.) 

Given  in  Alameda  reports  to  ACE  for  Project  1. 
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V 


(h)  What  is  thn  rajiRi'  (in  ck?Kr<xi.s)  of  tho  surface  slopes  at  th<}  site? 
about  r in  10'  What  Is  the  doninant  slope? 

How  were  the  slopes  achieved  (e.g.  natural  or 
iHilldozer  grading)? 


(i)  What  are  the  ma^jor  fetch  lengths  and  directions? 
about  100  feet  NS  direction. 

(j)  What  wind  directions  prevail  NW  and  dominate? 

IXiring  what  months  are  the  doninant  winds  encountered? 


(k)  What  is  the  mean  lunar  tidal  anplitude  at  _the  site?  _ 

Are  wind  influences  on  the  tide  doninant  / _/,  significant  / J , 
insignificant  / 

Project  1:  about  6 feet  Dec-April 

(l)  What  is  the  chemical  cotposition  of  the  i^eceiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unusually  high  concentrations)?  Salinity  range  15  to  28  parts  per  M, 

depending  on  spring  freshets,  chemical  components  given  in  SERL 

Reports/UCB  Sanitary  Engineering  Department  Studies. 

(m)  Were  there  any  site  preparation  requirements  (e.g.,  grading  to  specific 
elevations)?  Please  ^jecify  generally. 


(n)  If  there  were  any  problems  associated  with  the  site  pr^aration, 
please  describe. 


(o)  Please  provide  recoimendations,  if  any,  for  site  preparation  based  upon 
experience. 


(p)  Please  provide  any  additional  information  and  carmen ts  that  you  feel 
iidght  be  helpful  for  future  site  selections  and  preparations. 


8.  Itersh  creation  description: 


(a)  What  are  the  principle  objectives?  Objectives  of  sponsors  have  been  to  provide 
a plant  cover  for  aesthetic  purposes,  for  measuring  productivity,  and  for 
restoring  the  marsh  to  its  original  condition  as  a coastal  habitat  for  the 
natural  communities  and  for  human  enjoyment. 
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(b)  PU':usj>  fill  in  t ho  folbwinR  table  of  pl:int  spfjcios  nsfxi,  plant  stock 

us«xi  (seeds,  s|)riRs,  rhizanes,  seed! in^s, ^potted,  bare*  root,  etc.), 

eh'vations  plantcxi  (e.g.,  MI-W-Nfllj,  WTI^MHW,  NfilW  to  +1,  where  MH,  = 
mi'an  tide  level  and  WIW  to  +1  = MHW  to  one  foot  above  MHW)  month-year 
pl;int<xl.  Project  1:  Spartina  foliosa  and  Sal  icornia  pacuica.  Various 
types  and  treated  seeds  and  propagules  were  used  at  TTlameda  Creek  at  all 
appropriate  levels  TABLE  1 (see  MRC  1975  report) 


(c)  Endemic  plant  stock  was  was  not  /_/  used.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 

(d)  If  plant  stocks  ware  purchased,  what  were  the  sources?  purchased, 
seeds  and  tumps  (plugs)  fromS.F.  Bay  Marshes.  Seedlings  and  cuttings 
grown  in  MRC  nursery. 


(e)  What  mechanians  were  oiployed  for  planting? 
Only  hand  work. 
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(f)  If  f«'rt  i lizatlon  prof^rrams  vw»n'  adtjpt.ed,  please  caiplete  Table  2 

(code  refers  to  Table  1).  Half  of  about  68  experimental  plots  were 
fertilized.  (See  MRC  1975  report). 

TABLE  2 


FIKTILIZER  DESCRimCN 

APPLICATICN  RATE 

WHEN  AND  HOW  SURFACE  OR 
SUBSURFACE)  APPLIED 

■ 

B 

C 

D 

1 

E 

F 

G 

H 

I 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blonass  determination  results,  etc.)  in  the  following 
table  (code  refers  to  Table  1).  Please  refer  to  1975  MRC  Report*  on 
establishment  of  Intertidal  marsh  plants. 


* A complete  report  of  the  2-year  study  to  be  released  by  ACE  in  early  1976. 
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TABLE  3 
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plpa-sc'  ll5?t  mferr’nces  to  available  published  material  (on  project) 
not  Riven  in  Table  3. 


(b)  What  problems  (chenical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establislment? 

Settling  of  freshly  deposited  dredge  material 


(c)  The  problems  listed  in  9(b)  have  /_/  have  not  /(_/  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 

Improved  raking  in  procedure  will  assure  better  seed  survival. 


(d)  Wildlife  have  have  not  utjLlized  created  marsh  areas  and 

wildlife  managenient  problems  ^ j _J  do  not  jjJ  exist.  If  manage- 
ment problems  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  rectified  and  if  so  by  what  means? 


(e)  Insect  problans  are  /_/  are  not  /j/  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  coiments  that  you  feel 
might  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 

Allow  time  for  settling  and  consolidation  of  newly  deposited  dredge 
material . 

Use  abundant  seed  and/or  transplant  material  to  compensate  for 
natural  mortality. 
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No  . 24 

MARSH  CREATICN  RESEARQ! 
im-TlHMATinN  lUIJUl'ST 

April  1975 


IN^TTRUCTIONS  - Plea.so  cmplete  this  inforrniition  rfxquest  as  t h< jrtni^ch  1 y ;is  p<jssible. 
Use  "NA"  wht'n  not  applicable  and  leave  blank  when  the  requested  information 
is  unknown  or  not  available.  Use  the  backs  of  the  pages  if  the  spaces  allotted 
are  in.sufflcient . The  plantings  to  be  li.sted  in  Table  1 are  coded.  Plea.se  use 
the  same  codes  in  Tables  2 and  3 when  describing  the  fertilization  programs 
and  the  results  of  these  plantings.  For  example,  if  there  are  two  areas  of 
Mangrove  seedling  transplants  at  MTL-MHW  elevaticxis,  one  which  wa.s  fertilized 
and  one  which  was  not,  these  plantings  should  be  entered  twice  in  Table  1 
(Codes  A and  B).  In  Table  2,  only  the  fertilized  planting  should  be  ILsted 
under  the  appropriate  Code.  In  Table  3 the  results  fran  the  fertilized  and 
unfertilized  plantings  .should  be  listed  under  Codes  A and  B.  Please  print  or 
type  and  return  to: 


Environmental  Concern  Inc. 

Post  Office  Box  P 

St.  Michaels,  Maryland  21663 


1.  Project  identification  name: 

San  Francisco  Bay  and  Estuary  Dredge  Disposal  Study 
Marsh  Development  Study 

2.  Institution  and  its  address: 

San  Francisco  District  Army  Corps  of  Engineers 

100  McAllister  Street 

San  Francisco,  California  94102 

3.  Per5?ons  directly  re.sponslble  for  the  project  and  their  respective  office 
telephone  nurbers: 

Paul  L.  Knutson  - Project  Manager  for  the  San  Francisco  District  (415)556-7348 
Dr.  Curtis  L.  Newcombe  - Project  Director  for  the  San  Francisco  Bay 

Marine  Research  Center  (415)232-5100 

4.  Intervlewee(s)  — person(s)  ccnpleting  information  reque.st  and  person(s)  planning 
on  participating  in  personal  Interview.  If  different,  so  Indicate. 


5.  Agency(les)  funding  the  project: 
U.S.  Army  Corps  of  Engineers 
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6.  Dates  of  initiation  and,  if  applicable,  conpletion  of  the  project: 

Initiated  in  October  1973 

To  be  completed  in  February  1976 


7.  Site  description 

(a)  Site  l(x»tion  (C  & GS  Chart  No.  and  coordinates).  Please  attach  section 
of  indicattxl  chart  with  site  boundries  penciled  in,  if  possible. 

See  enclosure  one 

(b)  Is  site_a  dredged  material  disposal  area  /j^,  a natural  area  /_/,  or 
other  /_/?  If  other,  please  describe. 


(c)  Are  the  sedimen^ts  at  the  site  unconfined  and  un£rotected  /}J_pT  protected 
/ _/ , confined  /__/ , by  a breakwater  /_/ , a dike  /_/ , a groin  j J , or  other 
/ _/?  If  other,  please  describe. 


(d)  If  sediments  at  the  site  are  either  protected  or  confined,  what  structures 
and  materials  were  used  (e.g. , earthen  dike,  riprap  breakwater,  wxden 
groins). 

N.A. 


(e)  Are  areas  involved  in  marsh  creation  regularly  /)$y,  occasionally  / J , 
seldom  / _/ , always  / J , inundated?  Check  one  or  more . 

(f)  physical  characteristics  of  sediment  nud  (silt  and  clay)  /)(/,  sand 
/_/,  pebbles  /_/?  If  more  than  one  check,  double  check  daninant.  Please 

provide  percentages  if  available. 


(g)  What  Is  the  sediment  chanlcal  ccnposltion  (KJeldahl  nltit>gen,  nitrate  and 
amonla  nitrogen  phorohorus,  potassium,  organic  carbon,  etc.) 

See  enclosure  two  (Alameda  Creek  Unconfined  Dredge  Material) 
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(h)  What  is  the  ranRo  (in  degrees)  of  the  surface?  slc^s  at  the?  site? 

five  to  seven  degrees  What  is  the  dominant  slope? about  five  degrees 

How  we?re  the  slc^ses  achieved  (e.g.  natural  or 
bull dozer  grad i ng ) ? 

Excavation  by  clamshell  dredge 

(i)  What  are  the  ma,jor  fetch  lengths  and  dilutions? 

Negligible  (Location  of  area  approximately  1000  yards  upstream 

Alameda  Creek) 

(J)  What  wind  directions  prevail  westerly  and  dominate? 

During  what  months  are  the  dominant  winds  encountered? 

May-August 

(k)  What  is  the  mean  lionar  tidal  anplitude  at  _the  site?  eight  feet 
Are  wind  influences  on  the  tide  dominant  /_/,  significant  / J , 
insignificant 

(l)  What  is  the  chemical  ccnposition  of  the  i^eceiving  water  at  the  site 
(annual  salinity  range  and  any  known  constituents  that  are  present  in 
unu5aially  high  concentrations)? 

Inclosure  Three  (South  Bay) 

(m)  Were  there  any  site  preparation  requirements  (e.g. , grading  to  specific 
elevations)?  Please  specify  generally.  Planting  area  for  Spartina  fol iosa 
excavated  to  6.0  to  9.0  feet  mean  lower  low  water  datum.  Planting  area  for 

Salicurnia  pacifica  excavated  to  8.0  to  11.0  feet  mean  lower  low  water  datum. 
(Mean  higher  high  water  at  sites  is  approximately  8.0  feet) 


(n)  If  there  were  any  problems  associated  with  the  site  preparation, 
please  describe. 

Site  had  to  be  excavated  from  a floating  dredge  as  land  equipment  could 
not  be  efficiently  used  in  the  area. 


(o)  Please  provide  i^econmendatlons,  if  any,  for  site  preparation  based  upon 
experience. 


(p)  Please  provide  any  additional  information  and  canments  that  you  feel 
might  be  helpful  for  futxire  site  selections  and  preparations. 

Plant  Sal icornia  pacifica  at  elevations  from  MHW  (mean  high  water)  to  the 
EHT  (estimated  highest  tide). 

Plant  Spartina  fol iosa  at  elevations  from  MTL  (mean  tide  level)  to  MHW. 


8.  Marsh  creation  description; 


(a)  What  are  the  principle  objectives?  Appraise  the  relative  success  of  various 
starter  types  of  marsh  plants  upon  a dredged  material  substrate. 
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(b)  Ploa.se  fill  In  the  following  table  of  plant  species  uscxl,  plant  stock 
usfxi  (seeds,  sprigs,  rhlzcnes,  seedlings,  ^xjtted,  bare  root,  age^  etc.), 
elevations  planted  (e.g. , MLW-WTI-,  MTL-MHW,  MHW  to  +1,  where  WTIj  = 
mean  tide  level  and  MIW  to  +1  = MHW  to  one  foot  above  HfllW),  month-year 
planted. 

TAB1£  1 


(XDE 

PLAIfT  SPECIES 

PLAWT  STOCK 

ELEVATICNS  PLAI/rED 

MCrmi-YEAR  PLAlfrED 

B 

Spartina  follosa 

Sprigs 

MTL-MHW 

May  1974 

B 

Spartina  follosa 

Seeds 

MTL-MHW 

May  1974 

C 

Spartina  follosa 

Seedlings 
Potted 
Six  Months 

MTL-MHW 

May  1974 

D 

Spartina  follosa 

MTL-MHW 

May  1974 

E 

Sal icornia 
pacifica 

Cuttings 

Unrooted 

MHW-+1 

May  1974 

B 

Cuttings 
Potted 
Six  Months 

MHW-+1 

May  1974 

G 

Sal icornia 
pacifica 

Seedi ings 
Potted 
Six  Months 

MHW-+1 

May  1974 

H 

I 

(c)  Endonic  plant  stock  was  /_y  was  not  /_/  iised.  If  "was  not  used," 
indicate  geographic  origins  of  various  stock  used. 


(d)  If  plant  stocks  were  purchased,  what  were  the  sources? 
San  Francisco  Bay  Marine  Research  Center 


(e)  What  oiBChaniEns  were  eiployed  for  planting? 
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(f)  If  f^'rtili7«^tion  profn'ams  vw’re  adtiptnd,  ploaso  con)lete  Table  2 
(('ock'  refers  to  Table  1). 

See  Questionnaire  completed  by  Dr.  Curtis  Newcombe 

TAIH  JC  2 


Finn'ILIZER  DESCRIPTICN 

APPLICATICN  RATE 

WHFU  AND  HOW  SURFACE  CR 
SUBSURFACE)  APPLIED 

■ 

B 

C 

D 

E 

F 

G 

H 

I 

■ 

1 

9.  Marsh  creation  results: 

(a)  Please  provide  any  qualitative  or  quantitative  results  (e.g. , fatality 
percentages,  blanass  determination  results,  etc.)  in  the  follcwing 
table  (code  refers  to  Table  1). 
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TABLE  3 


C 


24*- 7 


plea.sc  list  ir?fercnccs  to  available  published  material  (on  project) 
not  Kiven  in  Table  3. 

Knutson,  Paul  L.  1975.  The  use  of  dredged  material  for  the  development 
of  intertidal  marshlands,  jji  Record  of  OCEAN  75  the  combined  meeting 
of  1975  IEEE  Conference  on  Engineering  in  the  Ocean  Environment  and 
Eleventh  Annual  Meeting  of  MTS. 

(b)  What  problems  (chenical,  physical,  biological,  and/or  mechanical) 
have  been  encountered  with  regard  to  vegetative  establishment? 

Effective  use  of  mechanical  equipment  limited  by  the  nature  of 
the  substrate. 


(c)  The  problems  listed  in  9(b)  have  l_J  have  not  f'kj  been  resolved. 
If  the  problems  have  been  resolved,  please  describe  the  solutions. 


(d)  Wildlife  have  have  not  !J  utnized  create  marsh  areas  and 

wildlife  managemait  problems  do  /__/  do  not  /__/  exist.  If  manage- 
ment problens  do  exist,  what  wildlife  create  the  problems  and  are 
the  problems  now  i^tified  and  if  so  by  what  means? 


(e)  Insect  problans  are  jj  are  not  jyj  significant.  If  significant, 
what  are  the  problems  and  how  were  they  resolved? 


(f)  Please  provide  any  additional  information  and  coninents  that  you  feel 
ml^t  be  useful  to  ensure  the  success  of  a marsh  creation  project  at 
a similar  site. 
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SANITARY  ENGINEERING  RESEARCH  LABORATORY 
WATER  QUALITY  DATA 

1960-1964 


PARAMETER 

SOUTH  BAY 

CENTRAL  BAY 

SAN  PABLO 

SUISUN  BAY 

CHLOROSITY 

max 

18.5 

18.0 

16.0 

8.5 

(CI-,  mg/l) 

min 

10.5 

15.5 

3.5 

0.02 

mean 

15.0 

16.5 

10.5 

2.5 

EST.  SALINITY  max 

32.2 

31.4 

28.0 

14.8 

(PPt) 

min 

18.1 

27.1 

5.8 

0.04 

mean 

26.2 

28.9 

18.1 

4.2 

TEMPERATURE 

max 

22.5 

18.3 

19.3 

21.3 

(°C) 

min 

10.0 

10.7 

8.3 

6.9 

mean 

15.5 

13.8 

14.9 

15.0 

DIS.  OXYGEN 

max 

8.4 

8.3 

9.3 

10.2 

(mg/l) 

min 

3.3 

6.3 

6.8 

6.6 

mean 

6.3 

7.3 

8.0 

8.4 

pH 

max 

8.1 

8.1 

7.9 

8.0 

(Scd.  Units) 

min 

7.5 

7.5 

7.2 

7.4 

mean 

7.8 

7.9 

7.7 

7.7 

SUS.  SLOS 

max 

110 

48 

245 

112 

(mg/l) 

min 

12 

6 

13 

34 

mean 

42 

18 

45 

65 

TRANSPARENCY 

max 

6.2 

9.0 

3.5 

1.5 

(feet) 

min 

0.5 

1.0 

0.5 

0.5 

mean 

2.7 

4.6 

1.6 

. 0.9 

SOURCE:  Pearson.  E.  A.^  P.  N.  Storra,  and  R.  E.  Sellcck.  1971.  A Comprehensive 
Study  of  Son  Francisco  Bay.  Pinal  Report,  Summary,  Con elusions  and 
Recoianendatlons.  Calif.  State  Water  Resources  Control  DJ.,  Publ.  42. 


INCLOSURE  TUnEE 


B223 


z 


a-'MiC.ltASS 

corii'Aui.'  'IN  or  stauti:r  Tvrrs 

Al'TliK  0‘.',  r.ROWINO  SliASON 
lOClOlil.U  1974) 


STAKTi;U 

# 1’1.ANTS/ 

COIi)  riCIPNT 

DRY  Kbir.HT 

coi-rricicNT 

TYPr. 

SlJUARI,  MbTliR 

or  VARIATION 

GRAMS/ PLANT 

or  VARIATION 

Control 

0.  02 

2.S4 

_ _ 

Seeding 

1.29 

90 

0.  72 

60 

Scedl ings 

0.  S4 

32 

Robust  Rooted 

0.28 

81 

7.  39 

52 

Cuttings 
Dwarf  Rooted 

0.  70 

23 

3.23 

67 

Cuttings 

Plugs 

0.80 

18 

20.  16 

74 

0 2 4 6 8 10  '12  1 

PLANT  MATERIAL 


grams  / square  meter 
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c;oiu)cuAss 

COMPARISON  01-  STARTIiR  TVPIiS 

ai'ti:r  no  c.roivin('.  seasons 

(OCrORLR  19753 


STARThR 

II  I’LAN'IS/ 

COP!  riciP.Nr 

IIRY  wnciiT 

COlil-FfCinNT 

TVl’P; 

SQIJARI,  MiniiR 

01-  VARIATION 

CRAMS/ PLANT 

or  VARIATION 

Control 

0.20 

165 

-- 

Seed  ill}; 

4.31 

53 

9.43 

, 32 

Seed  1 in.(;s 

5.02 

61 

13.87 

57 

Robust  Rooted 

1.07 

125 

12.07 

70 

1 Cuttin^js 

1 Dwarf  IU)otc<i 

7.84 

48 

10.  54 

62 

P 1 ug  s 

8.  95 

48 

14.17 

46 

0 20  40  60  80  100  120  140 

PLANT  MATERIAL 
grams  / square  meter 
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COMPAIUSON  Ol-  STAIMIIK  TYIM'S 
Al'TUl  ONI.  CUOWINC.  SliASON 
(OCTOIU.U  1074) 


STAKTI.U 

" r LAN  IT./ 

COLI-IMCII.NT 

DRY  IVLIOIIT 

COITFlCinNT 

TYI'L 

SQiiAui.  :ii,ri.R 

01-  VARIATION 

OR AMS/ PLANT 

OF  VARIATION 

Coiuro  1 

0.  O l 

200 

2S.  62 

8 

Seed  1 i nRS 

0.  (lO 

28 

27>.  24 

64 

Rooted  CuttiiiKS 

0.  sr. 

(>!) 

26.  25 

80 

Unrooted  tint  tings  O.o.t 

181 

27.  .56 

57 

0 2 4 6 8 10  12  14  16 

PLANT  MATERIAL 
grams  /square  meter 
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Pi(;Ki,i;ivr,i;i) 

COMPARISON  Ol-  STAirnU  TYPPS 
AITI.U  TKO  CUOIVINC  SI.ASONS 
OCTOBPR  (H)7S) 


PLANT  MATERIAL 
grams  /square  meter 
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In  nceordance  with  m 70-2-3,  peragraph  6c(l)(b), 
datad  13  February  19T3>  a facslnlle  catalog  card 
In  Library  of  Congresa  fonat  la  reproduced  below. 


Garbisch,  E W 

Recent  and  planned  marsh  establishment  work  throughout 
the  contiguous  United  States  — a survey  and  bas.c  guide- 
lines, by  E.  W.  Garbisch,  Jr.,  Environmental  Concern,  Inc., 
St.  Michaels,  Md.  Vicksburg,  U.  S.  Army  Engineer  Water- 
ways Experiment  Station,  1977. 
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